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(54) BRAKE ASSIST SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To perform a brake 
assisting function appropriately by applying a brake 
pressure higher than that generated through depression 
of the brake pedal operated by a driver in response to 
the determination that the driver's vehicle is approaching 
the vehicle running ahead too close based on the 
distance between those vehicles less than the threshold 
value. 

SOLUTION: A control unit 29 detects the headway 
distance between the running vehicle and the object 
existing in front thereof and detects the speed of the 
running vehicle, which can be used to calculate the 
relative speed. Based on the relative speed, the braking 
distance is calculated. A threshold value is obtained by 

adding the allowance distance and the calculated braking distance. If the present headway 
distance is less than the threshold value, it is determined that the vehicle has been 
approaching the object ahead too close. Then, the control is executed to drive the solenoid 
valve of the negative booster 25 such that the braking pressure higher than that generated 
through depression of the brake pedal by the driver. As a result, the brake assist control can 
be appropriately performed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
d amages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The brake assistant system characterized by providing the following. A means to detect 
distance with the front detection object of self-vehicles. A means to detect the car body speed of a self- 
vehicle. A means to calculate relative velocity from this front distance and this self-vehicle speed. A 
means to calculate a brake stopping distance from this relative velocity, a means to compute the buffer 
distance added to this brake stopping distance, the means that makes a threshold the sum of the brake 
stopping distance and buffer distance which were computed, a means to judge that it approaches too 
much when the present distance between two cars is less from a threshold, and a brake assistant means 
to give brake pressure higher than the brake pressure generated by an operator's brakes operation when it 
approaches and is judged as ****. 

[Claim 2] The brake assistant system according to claim 1 characterized by what the threshold of the 
distance between two cars which balanced the property of the operator concerned by supervising one or 
more [ of how to take ** dull operation of an operator, vehicles information including braking 
deceleration, and the distance between two cars, when computing a buffer distance from the self- vehicle 
speed ] is set up for. 

[Claim 3] The brake assistant system characterized by what a float is determined for in a claim 1 or a 
claim 2 according to this mean time including a means to compute a mean time, at least from the history 
of the foot transfer time from an accelerator pedal to a brake pedal. 

[Claim 4] The brake assistant system characterized by what a float is determined for from the history of 
the distance between two cars in a claim 1 or a claim 2 according to this distance-between-two-cars 
average including a means to compute the distance-between-two-cars average, at least. 
[Claim 5] The brake assistant system characterized by what a float is determined for from the history of 
the vehicles order deceleration under braking in a claim 1 or a claim 2 according to this average braking 
deceleration including a means to compute average braking deceleration, at least. 
[Claim 6] The brake assistant system characterized by what it has further a means to compute a mean 
time from the history of the foot transfer time from an accelerator pedal to a brake pedal, a means to 
compute the distance average between history empty vehicles of the distance between two cars, and a 
means to compute average braking deceleration from the history of the vehicles order deceleration under 
braking, in a claim 1 or a claim 2, and a buffer distance is determined for according to the size of three 
physical quantity, these mean times, the distance-between-two-cars average, and average braking 
deceleration. 

[Claim 7] It is the brake assistant system characterized by what the value of a buffer distance is set up 

for sufficiently more greatly than usual in a claim 6 when [ when the foot-transfer-time average is large, 

and the distance-between-two-cars average is small ] average braking deceleration is small. 

[Claim 8] It is the brake assistant system characterized by what the value of a buffer distance is set up 

for sufficiently smaller than usual in a claim 6 when [ when the foot-transfer-time average is small, and 

the distance-between-two-cars average is large ] average braking deceleration is large. 

[Claim 9] The historical data to which foot transfer time exceeds a predetermined time in either a claim 
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3, a claim 6, a claim 7 or the claim 8 are a brake assistant system characterized by what is excepted from 
calculation of a mean time. m 
[Claim 10] The brake assistant system characterized by what a buffer distance is determined for in either 
a claim 1 or the claim 9 from the state of a distribution of the distance between two cars at the time of 
the 1 fixed-speed run more than the predetermined vehicle speed. 

[Claim 1 1] The brake assistant system characterized by what the distance between two cars / vehicle 
speed or the vehicle speed / distance between two cars is used for instead of the distribution of the 
distance between two cars in a claim 10. 

[Claim 12] The brake assistant system characterized by what vehicles deceleration when time for the 
vehicles deceleration under brake treading in to be within the limits of predetermined carries out 
predetermined-time progress in either a claim 5, a claim 6, a claim 7 or the claim 8 is used for 
calculation of the average for. 

[Claim 13] A brake assistant means to give brake pressure higher than the brake pressure generated by 
an operator's brakes operation when it approaches and is judged as **** in either a claim 1 or the claim 
12 is a brake assistant system characterized by what fluid-pressure gain over the brake input by the 
operator is made high for. 

[Claim 14] The brake assistant system characterized by what the value of this threshold is made small 
for when it had further a means to give a predetermined pressure when an operator's brake input speed 
was detected and input speed exceeded rather than a threshold in either a claim 1 or the claim 12, and 
approaches and is judged as ♦***. 

[Claim 15] The brake assistant system characterized by what the value of the pressure to give is enlarged 
for when it had further a means to give a predetermined pressure when an operator's brake input speed 
was detected and input speed exceeded rather than a threshold in either a claim 1 or the claim 12, and 
approaches and is judged as ****. 



[Translation done.] 
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* * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the brake assistant system of 

vehicles. 

[0002] 

[Description of the Prior Art] As a brake assistant system, there are some which were indicated by JP,4- 
25182,B (reference 1). when distance with a front obstruction is less than a safety distance, while 
carrying out the alarm of the risk to an operator by reference 1 - brake ** - the attempt which carries 
out auxiliary braking of the brake pressure at the time of dull treading in is proposed 
[0003] 

[Problem(s) to be Solved by the Invention] A brake assistant system can expect that a stopping distance 
is shortened and an effect can be demonstrated at safety at improvement, if an operator [ brakes 
operation ] can be assisted in the scene where the operation of this system - a forward vehicle carries 
out a quick stop - should be needed. On the other hand, if its attention is paid to the operation pattern of 
the operator who will be assisted, it is various by a skillful grade, skillful age, etc. Moreover, even if, 
even if it is the operator of the same age and a skillful degree, it may become various also according to 
the difference of vehicles operation of an individual. When carrying out a deer and defining the 
threshold of the above-mentioned safety distance uniquely, the following points (problem) can be 
pointed out. 

[0004] (b) Since an operator's operation pattern was not concerned variously but the threshold of a 
safety distance is defined uniquely, if a threshold is set up according to the property of the operator who 
maintains the average distance between two cars, since the above-mentioned auxiliary braking is started 
frequently, for an operator with the feature which packs and runs the distance between two cars, the 
aggravation of a feeling depended for being effective too much may be caused. 
[0005] (b) If the distance between two cars sets a threshold to a small side on the contrary, for the 
operator who vacates and runs the distance between two cars, the opportunity of auxiliary braking will 
decrease and the effect of a system will fade. 

[0006] Therefore, it is desirable as a brake assistant system to be also able to raise the correspondence 
nature from such a viewpoint, to demonstrate the function of original of brake assistant control 
appropriately the neither more nor less, and to make it get. Moreover, it is more desirable by enabling it 
to monitor how to take pedal operation of an operator, vehicles information (braking G), and the 
distance between two cars continuously that the situation that the system concerned should be operated 
exactly can be detected and brake assistance can be carried out by grasping the peculiarity of the 
operator concerned and setting up the threshold of the distance between two cars corresponding to the 
operator's property. 

[0007] this invention will realize the brake assistant system in which is going to add an improvement 
from these points also based on the consideration described also below based on the above 
considerations, can also raise the correspondence nature from a viewpoint mentioned above, and excess 



http://ww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 9/25/2003 



Page 2 of 16 



and deficiency do not have, either, is made to demonstrate the function of brake assistant control original 
appropriately, and it deals. Moreover, a brake assistant system will be offered by supervising one or 
more [ of how to take ** dull operation of an operator, braking deceleration, and the distance between 
two cars ] at least, and grasping the peculiarity of the operator concerned. 
[0008] 

[Means for Solving the Problem] The following brake assistant system is offered by this invention. 
Namely, the brake assistant system of this invention A means to detect distance with the front detection 
object of self-vehicles, and a means to detect the car body speed of a self-vehicle, A means to calculate 
relative velocity from this front distance and this self-vehicle speed, and a means to calculate a brake 
stopping distance from this relative velocity, A means to compute the buffer distance added to this brake 
stopping distance, and the means which makes a threshold the sum of the brake stopping distance and 
buffer distance which were computed, It is characterized by having a means to judge that it approaches 
too much when the present distance between two cars is less from a threshold, and a brake assistant 
means to give brake pressure higher than the brake pressure generated by an operator's brakes operation 
when it approaches and is judged as****. m AU 

[0009] Moreover, when computing a buffer distance from the self-vehicle speed, it is characterized by 
what the threshold of the distance between two cars corresponding to the property of the operator 
concerned is set up for by supervising one or more [ of how to take ** dull operation of an operator, 
vehicles information including braking deceleration, and the distance between two cars ]. 
[0010] Moreover, it is characterized by what a float is determined for according to this mean time 
including a means to compute a mean time, at least from the history of the foot transfer time from an 
accelerator pedal to a brake pedal. 

[001 1] Moreover, it is characterized by what a float is determined for from the history of the distance 
between two cars according to this distance-between-two-cars average including a means to compute the 
distance-between-two-cars average, at least. 

[0012] Moreover, it is characterized by what a float is determined for from the history of the vehicles 
order deceleration under braking according to this average braking deceleration including a means to 
compute average braking deceleration, at least. 

[0013] Moreover, it has further a means to compute a mean time from the history of the foot transfer 
time from an accelerator pedal to a brake pedal, a means to compute the distance average between 
history empty vehicles of the distance between two cars, and a means to compute average braking 
deceleration from the history of the vehicles order deceleration under braking, and is characterized by 
what a buffer distance is determined for according to the size of three physical quantity, these mean 
times, the distance-between-two-cars average, and average braking deceleration. 

[0014] Moreover, small [ the distance-between-two-cars average ], when average braking deceleration is 
small, it is characterized by what the value of a buffer distance is set up for sufficiently more greatly 
than usual greatly [ the foot-transfer-time average ]. 

[0015] Moreover, greatly [ the distance-between-two-cars average ], when average braking deceleration 
is large, it is characterized by what the value of a buffer distance is set up for sufficiently smaller than 
usual small [ the foot-transfer-time average ]. 

[0016] Moreover, the historical data to which foot transfer time exceeds a predetermined time are 
characterized by what is excepted from calculation of a mean time. 

[0017] Moreover, it is characterized by what a buffer distance is determined for from the state of a 
distribution of the distance between two cars at the time of the 1 fixed-speed run more than the 
predetermined vehicle speed. 

[0018] Moreover, it is characterized by what the distance between two cars / vehicle speed or the vehicle 
speed / distance between two cars is used for instead of the distribution of the distance between two cars. 

[0019] Moreover, it is characterized by what vehicles deceleration when time for the vehicles 
deceleration under brake treading in to be within the limits of predetermined carries out predetermined- 
time progress is used for calculation of the average for. 
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[0020] Moreover, a brake assistant means to give brake pressure higher than the brake pressure 

generated by an operator's brakes operation when it approaches and is judged as **** is characterized 

by what fluid-pressure gain over the brake input by the operator is made high for. 

[0021] Moreover, an operator's brake input speed is detected, and when it had further a means to give a 

predetermined pressure when input speed exceeded rather than a threshold, and approaches and is 

judged as ****, it is characterized by what the value of this threshold is made small for. 

[0022] Moreover, an operator's brake input speed is detected, and when it had further a means to give a 

predetermined pressure when input speed exceeded rather than a threshold, and approaches and is 

judged as ****, it is characterized by what the value of the pressure to give is enlarged for. 

[0023] 

[Effect of the Invention] While according to this invention having each of each means according to 
claim 1 and being able to make brake assistant control perform by the above-mentioned composition at 
the time of an operator's brakes operation, if possible, it closes easily determining and setting up the 
buffer distance appropriately, as an adjustable controlled variable applied to the calculation brake 
stopping distance, this brake assistance being carried out and cheating from a viewpoint of the above- 
mentioned consideration matter as the neither more nor less effective thing. Depending on therefore, the 
composition which defines the threshold of a safety distance uniquely although an operator's operation 
pattern is various The place where the aggravation of a feeling depended for being effective too much is 
caused at although it will go into brake assistance frequently therefore, or the effect of original of a 
system fades in this invention Such a situation can be avoided, the threshold corresponding to an 
operator's property can be set up, correspondence nature is raised, there are also no excess and 
deficiency, and it becomes possible to realize the improved brake assistant system in which is made to 
demonstrate the function of brake assistant control appropriately, and it deals. 

[0024] A threshold setup can be performed here according to either or all the elements of how to take ** 
dull operation of the operator, braking deceleration, and the distance between two cars, if the threshold 
is set up like according to claim 2. Therefore, by grasping the peculiarity of the operator concerned by 
this The threshold of the distance between two cars corresponding to the property of the part and the 
operator concerned can be set up the more nearly optimal. The state where passing approaches exactly is 
detected, and for the operator concerned, in view of the operator's property, a system can carry out brake 
assistance and if possible, it closes making it become what has brake assistance more suitable for the 
operator concerned. 

[0025] in this case, about the buffer distance applied to be added to the brake stopping distance For 
example, it has each calculation means at least like claim 3 or claim 5 publication. In the mode which 
determines a float according to this mean time from a means to compute a mean time, from the history 
of the foot transfer time from an accelerator pedal to a brake pedal In or the mode which determines a 
float from the history of the distance between two cars according to this distance-between-two-cars 
average from a means to compute the distance-between-two-cars average Or as composition by one of 
the modes of the mode which determines a float from the history of the vehicles order deceleration 
under braking according to this average braking deceleration from a means to compute average braking 
deceleration, this invention can be carried out suitably and can realize the above-mentioned thing 
similarly. Furthermore, as a result of the thing of a state with few the biass about whether can ask for the 
average corresponding thing from the history of the element with which the past corresponds in these 
cases, and can grasp the peculiarity of the part and its operator appropriately and certainly, for example, 
the operator concerned is running with the distance between two cars of how much usually is obtained 
and being reflected this in a setup of a buffer distance, the threshold which balanced the operator's 
property and the feature more effectively can set up. 

[0026] Moreover, as composition according to claim 6 which determines a buffer distance like 
according to the size of all three physical quantity, the mean time of these foot transfer time, the 
distance-between-two-cars average, and average braking deceleration, this invention can be carried out 
suitably and can realize the above-mentioned thing similarly preferably. In addition, it is possible by 
monitoring all of how to take ** dull operation of the operator, braking deceleration, and the distance 
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* between two cars in this case continuously to make the operator's peculiarity grasp more appropriately 

and certainly. Therefore, in a setup of a buffer distance, and determination, this can be performed more 
finely, the feature of the operator concerned can be correctly presumed from all the field of them for the 
average about the foot transfer time, the distance-between-two-cars average, and any element of average 
braking deceleration, and the optimal buffer distance, therefore the optimal threshold can be set up. Also 
for an operator with the feature vacates the distance between two cars conversely also for the operator 
who has the feature which packs and runs the distance between two cars again, and it runs, therefore, 
further Also for each operator who has the feature separately depending on how to apply pedal operation 
and braking from skillftil degree age etc. It has correspondence nature it is large, possible 
correspondence and high also to these operators, and the above-mentioned effect of demonstrating the 
function of brake assistant control original appropriately the neither more nor less can be pulled out 
further, about the threshold concerned, if it approaches more than this, as an approach threshold of being 
less than a safety distance, it may be set up as a value which consists of the sum of the stopping distance 
which is physically rich, and the buffer distance concerning cognition and ****, and the function will be 
achieved well here - it becomes 

[0027] Moreover, when determining a buffer distance according to the size of the foot-transfer-time 
average, the distance-between-two-cars average, and the physical quantity of average braking 
deceleration, this invention can be suitably carried out in like and the mode which sets up the value of 
the buffer distance according to claim 7 or 8. In this case, it should respond to the foot-transfer-time 
average, the distance-between-two-cars average, and the combination of the size of three physical 
quantity of average braking deceleration by doing in this way. therefore — for example, the combination 
of this size — as an operator's feature — a maximum of eight sorts of things — a case — a division — 
possible — it — doubling — the above-mentioned addition — the value of the buffer distance which 
should be carried out can be assigned According to the suitable example, the value of a buffer distance 
can set this up like the value of a degree, a big value, and a bigger value a for example more small value, 
a small value, and middle, and can be set up that much finely. But this invention is not restricted to the 
method of setting up a buffer distance gradually in this way, and can be carried out also by the method 
of calculating the value of a synthetic buffer distance, by using these three physical quantity as reference 
data using the table and map which made property data memorize beforehand. 

[0028] Moreover, when this invention computes the mean time from the history of the foot transfer time 
from an accelerator pedal to a brake pedal, the historical data according to claim 9 to which foot transfer 
time exceeds a predetermined time can be suitably carried out from calculation of a mean time like as 
composition to except, thus — if it carries out — the above-mentioned effect — in addition, a series of** 
dull operations of having released an accelerator pedal even if and breaking in brake ** DARU after that 
were performed - an imitation - Although the historical data exceeding such a predetermined time can 
be excepted from calculation of the mean time of foot transfer time, can do foot-transfer-time 
information in case foot transfer time is less than a predetermined time chiefly with an object and a 
buffer distance is defined It will become more exact, precision can be raised and rationalization of this 
brake assistant control can be attained. Moreover, it is not necessary to make into an object foot transfer 
time at the time of the state of**** from an accelerator pedal with which the time which such **** 
takes also exceeds a predetermined time to a brake pedal also as historical data. Even when it is going to 
determine a buffer distance according to the foot-transfer-time average acquired from the history of the 
foot transfer time, also about the history of the part and the foot transfer time to apply, it will become 
more exact and improvement in precision can be aimed at. 

[0029] Moreover, in this invention, it can consider as the composition according to claim 10 which 
determines a buffer distance like from the state of a distribution of the distance between two cars at the 
time of the 1 fixed-speed run more than the predetermined vehicle speed, thus — if it carries out — the 
above-mentioned effect — in addition, the information on the distance between two cars can be excepted 
by low-speed run state which is not filled with the time of a 1 fixed-speed run into the predetermined 
vehicle speed, the distance-between-two-cars information at the time of the 1 fixed-speed run more than 
the predetermined vehicle speed is chiefly made with an object, to defining a buffer distance, it will 
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become more exact, precision raises, and rationalization of this brake assistant control can attain to it 
Moreover, the distance between two cars at the time of such a low-speed run does not need to consider 
as an object as historical data, even when it is going to determine a buffer distance according to the 
distance-between-two-cars average acquired from the history of the distance between two cars, also 
about the history of the part and the distance between two cars to apply, will become more exact and can 
aim at improvement in precision. Moreover, in this case, it is good also as composition according to 
claim 1 1 which uses the distance between two cars / vehicle speed or the vehicle speed / distance 
between two cars instead of like and the distribution of the distance between two cars, and the above- 
mentioned thing can be realized similarly. 

[0030] Moreover, this invention can be suitably carried out as composition [ like ] according to claim 
12. In addition, vehicles deceleration when time for the vehicles deceleration under brake treading in to 
be within the limits of predetermined carries out predetermined-time progress chiefly can be used for 
calculation of the average, thus ~ if it carries out - the above-mentioned effect - Can do the outside of 
an object except it and it will become more exact defining a buffer distance. Precision can be raised and 
rationalization of this brake assistant control can be attained. Moreover, it is not necessary to make 
vehicles deceleration in other than the above-mentioned condition into an object also as historical data. 
Even when it is going to determine a buffer distance according to the average braking deceleration 
obtained from the history of the deceleration of the vehicles under braking, also about the history of the 
part and the vehicles deceleration to apply, it will become more exact and improvement in precision can 
be aimed at. 

[0031] Moreover, when [ according to claim 13 ] it approaches and is judged as **** like, it can carry 
out suitably as composition which makes high fluid-pressure gain over the brake input according this to 
an operator as a brake assistant means to give brake pressure higher than the brake pressure generated by 
an operator's brakes operation, in this case, in addition to the above-mentioned effect, at the time of 
brake assistance, the braking fluid pressure exceeding the brakes operation force more quickly can be 
started, assistant ** can be given, and it can respond to brake assistance appropriately, and may become 
effective at this point, and this invention may consider and carry out such control 
[0032] Moreover, when it had a means to give a predetermined pressure when [ according to claim 14 ] 
an operator's brake input speed was detected and input speed exceeded rather than a threshold like, and 
approaches and is judged as ****, it can carry out as composition of the mode which makes the value of 
this threshold small. In this case, it is also preparing the threshold for comparison to an operator's brake 
input speed, and comparing the brake input speed detected with this. Are suitably [ in the case of the 
method which carries out brake assistance so that a predetermined pressure may be given, when the 
input speed exceeds rather than this threshold ] applicable. The distance between two cars approaching 
and being judged as **** is interlocked with, and the threshold for the comparison concerned is made 
small according to it. The judgment with the detection brake input speed can be performed, and this 
invention can also consider and carry out such control at the above times of a brake assistant method. Or 
it is [ like ] good again also as composition of the mode which enlarges the value of the pressure to give 
similarly when it has a means to give a predetermined pressure when [ according to claim 15 ] an 
operator's brake input speed is detected and input speed exceeds rather than a threshold, and the distance 
between two cars approaches and it is judged as ****. Also in this case, it can apply to the above- 
mentioned brake assistant method, and this invention can be carried out suitably. 
[0033] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained based on 
a drawing. Drawing 1 and 2 are drawings showing one example of this invention, and drawing 1 is the 
whole block diagram. 20 and 21 show the accelerator pedal which an operator (driver) operates, 
respectively, and a brake pedal among drawing 1 . Brake stroke SENS ATO 23 which detects the control 
input of this brake pedal is formed in a brake pedal 21. In this example, the accelerator stroke sensor 22 
which detects the control input of this accelerator pedal is formed in an accelerator pedal 20. 
[0034] Moreover, in this example, it has the master cylinder (M/C) 26 which is interlocked with the 
brakes operation by the brake pedal 21, and is made to generate a brake fluid pressure, and while leading 
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the brake fluid pressure (damping force) which made it generate with this master cylinder to the wheel 
cylinder (W/C) of each wheel 27 of vehicles and making it make a brake act, a master cylinder 26 is 
equipped with the negative pressure booster 25 which contains the solenoid valve. Although the brake 
fluid pressure which answers the treading-in position of a brake pedal 21 is outputted at the time of 
treading in to the brake pedal 21 by the driver, when it corresponds like the after-mentioned, the master 
cylinder 26 which has this negative pressure booster 25 generates the damping force which can give 
brake pressure higher than the brake pressure generated by the brakes operation of a driver under the 
assistance by the negative pressure booster 25, therefore exceeds the operating physical force of a driver, 
and it deals in it. 

[0035] Drawing 2 is the block diagram of a negative pressure booster, and, thereby, explains an example 
of the structure of the negative pressure booster 25 hereafter. The negative pressure booster 25 has a 
power piston 40, the transformation room 41 divided by the diaphram 54, and the negative pressure 
room 42. Here, the negative pressure room 42 was made to open for free passage here with the inlet pipe 
(throttle-valve lower stream of a river) of the engine which is not illustrated, for example, therefore 
predetermined negative pressure has always occurred during an engine drive at the negative pressure 
room 42. the tubed solenoid- valve linkage which a power piston 40 is equipped with the vacuum valve 
43, a breather valve 44, and a solenoid valve 45, and is stroked by excitation of this solenoid valve to the 
left in drawing - it has the operation rating rod 46 interlocked with a member 47 and brake ** dull 
operation Moreover, as shown in drawing 2 , return springs 53a and 53b, a diaphragm return spring 55, 
and spring 56 grade are incorporated. 

[0036] The case where it will be in the same negative pressure state as the negative pressure room 42 
through the negative pressure path 51 of a power piston 40, and in the case of the state of air opening, 
the transformation room 41 is switched. A change is performed by opening and closing of the vacuum 
valve 43 and a breather valve 44 (atmospheric pressure path section). A part for the valve portion by the 
side of the vacuum valve 43 which the opening part of the negative pressure path 5 1 counters with this 
like illustration like the state of drawing 2 (among drawing) It is in the state (vacuum valve-opening) 
where the up part of the tubed valve element which made return spring 53a intervene between the right 
end sections of a member 47 separates from it being considerable, and is opened wide, according to and 
the energization force of return springs 53a and 53b illustration - like - the above-mentioned solenoid- 
valve linkage - the valve seat 52 of the breather valve 44 prepared in the member 47 in the state 
(breather-valve close) where sat down in the atmospheric pressure path section (the lower part in 
drawing of the above-mentioned tubed valve element is considerable) by the side of the atmosphere, and 
this is shut Negative pressure is led to the transformation room 41 from the negative pressure room 42, 
therefore, as for the transformation room 41 , the negative pressure room 42 and the pressure balance in 
the state of negative pressure. Both loculus are in this state at the time of brake un-operating. 
[0037] A deer is carried out, the atmosphere is introduced at the time of a brake operation, differential 
pressure with the negative pressure room 42 arises in the transformation room 41, and the load which 
doubled the power to the master cylinder 26 is transmitted to it. namely, brake ** - dull - the solenoid- 
valve linkage which supports return spring 53a in connection with the operation rating rod 46 being 
pushed in into a power piston 40 at the time of treading in of 21 - if a member 47 moves only a 
predetermined stroke to the left in drawing to a power piston 40, according to the elastic stability of 
return spring 53 a, the above-mentioned tubed valve element concerning the vacuum valve 43 and a 
breather valve 44 will ♦***, and it will come to close the negative pressure path 1 1 in the position 
[ begin ] which this negative pressure path 1 1 closes, the atmospheric pressure circulation space by the 
side of a breather valve 44 is still shut ~ having - **** - from this position — further - solenoid-valve 
linkage - solenoid-valve linkage if a member 47 ****, since the tubed valve element is immovable any 
more in the state where it sat down to opening of the negative pressure path 1 1 — the valve seat 52 of a 
member 47 will separate from the tubed valve element here, and an atmospheric pressure path will open 
(vacuum valve-closing and breather-valve open) Atmospheric pressure is led to the transformation room 
41 by this, and differential pressure arises in the negative pressure room 42 and the transformation room 
41. 
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[0038] if such a change is performed by control of a solenoid valve 45 and drive current is supplied to a 
solenoid valve 45 -- the electromagnetic force - solenoid-valve linkage -- while a member 47 resists a 
spring 56, is attracted leftward in drawing and closes the negative pressure path 1 1, it can shift to the 
position which makes an atmospheric pressure path open wide, and the same function as the above can 
be made to perform Therefore, in this example, the vacuum valve 43 is closed, when a brake pedal 21 
strokes by the driver, or when this solenoid valve 45 excites, and it intercepts a free passage with the 
negative pressure room 42 and the transformation room 41. Moreover, a breather valve 44 is opened, 
when a brake pedal 21 strokes by the driver, or when this solenoid valve 45 excites, and the atmosphere 
is introduced into the transformation room 41. therefore, the time of a solenoid valve 45 being excited to 
the corresponding timing, when carrying out drive control of the solenoid valve 45 -- solenoid-valve 
linkage - a member 47 strokes leftward in drawing and switching operation of the vacuum valve 43 and 
a breather valve 44 is performed Differential pressure arises between the negative pressure room 42 and 
the transformation room 41 by that cause, the force gets across to the bush rod 48 and a master cylinder 
26 through a reaction disc 49, and a brake force (braking fluid pressure) occurs to each wheel 27. Thus, 
the negative pressure booster 25 of drawing 2 can perform brake assistance. 

[0039] It returns to drawing 1 , and a brake assistant means can be constituted including this negative 
pressure booster 25, and the solenoid valve 45 in the negative pressure booster 25 is controlled by this 
example with the control unit (controller) 29 which performs brake assistant control. The signal from the 
brake stroke sensor 23, each sensor 28 which detects the rotational speed of each wheel 27, and laser 
radar sensor which it is attached for example, in vehicles front front grill, and can be used for detection 
of vehicles distance with front vehicles 31 grade is inputted into this control unit 29. Moreover, the 
signal from the G sensor 32 when it corresponds, before and after measuring the degree of acceleration 
and deceleration of the accelerator stroke sensor 22 and vehicles can be inputted. 
[0040] The control unit 29 into which the information before and behind [ G ] an accelerator stroke, a 
brake stroke, wheel rotational speed, the distance between two cars, and vehicles etc. is inputted is 
constituted including a microcomputer, and can consist of a store circuit which stores the control 
program for the brake assistance performed in an input detector, a data-processing circuit (CPU), and 
this data-processing circuit, other control programs, the result of an operation, etc., an output circuit 
which outputs the control signal which drives solenoid valves (RAM, ROM, etc.) 45. 
[0041] Although a control unit 29 can perform brake assistant control fundamentally on the occasion of 
brake assistant control based on input, such as a brake stroke, according to the control program which 
shows the example to drawing 7 with a flow chart when it is judged that it is urgent Furthermore, while 
detecting distance with the front detection object of self-vehicles, to make [ neither more nor less from a 
viewpoint of the consideration matter (b) of the specification beginning, and a (b) ] this effective Detect 
the car body speed of a self-vehicle, calculate relative velocity from this front distance and this self- 
vehicle speed, calculate a brake stopping distance (XI) from this relative velocity, and a buffer distance 
(X2) is further applied to this. When made into the threshold the sum (Xl+X2=Xsum) of the brake 
stopping distance (XI) and buffer distance (X2) which were computed, it approached when the present 
distance between two cars was less from a threshold (Xsum), and it is judged as ****, it approaches in 
this way and it is judged as **** Drive control to the solenoid valve 45 of the above-mentioned negative 
pressure booster 25 is performed so that brake pressure higher than the brake pressure generated by the 
brakes operation of a driver may be given. 

[0042] In this case, the buffer distance (X2) introduced to be added to a brake stopping distance (XI) is 
an adjustable controlled variable, preferably, shall compute a buffer distance (X2) from the self-vehicle 
speed, and computes and determines a control unit 29 in one of modes again. That is, as a flow chart 
shows the example to drawing 3 , from the state of a distribution of the distance between two cars at the 
time of the 1 fixed-speed run more than the predetermined vehicle speed (self-vehicle speed), a buffer 
distance (X2) is determined, or the distance average (Xave) between history empty vehicles of the 
distance between two cars is computed, and it considers as the 1st mode determined according to this 
distance-between-two-cars average (Xave) at least. As a flow chart shows the example to drawing 4 , or 
from the history of the foot transfer time from an accelerator pedal 20 to a brake pedal 21 or 
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[ considering as the 2nd mode which computes a mean time (Tave) and determines a buffer distance 
(X2) according to this mean time (Tave) at least ] - or As a flow chart shows the example to drawing 5 , 
from the history of the vehicles order deceleration under braking [ whether it considers as the 3rd mode 
which computes average braking deceleration (Gave) and determines a buffer distance (X2) according to 
this average braking deceleration (Gave) at least, and ] or as the 4th mode which determines a buffer 
distance (X2) according to the size of three physical quantity, these distance-between-two-cars average 
(Xave), a mean time (Tave), and average braking deceleration (Gave) Processing for setting up the 
above-mentioned threshold (Xsum) from this buffer distance (X2) and above-mentioned brake stopping 
distance (X2) is also performed. 

[0043] When using any one sort of three sorts of historical data mentioned above, any two sorts, or three 
sorts of all of those here, it is good for the memory of the store circuit in a control unit 29 to constitute 
including the non- volatile memory which accumulates the corresponding data in the time of the past run 
and which can carry out things. 

[0044] In the following example programs, in the determination of a buffer distance (X2), and a setup 
The brake stopping distance which has shown the example which adopted the method by the 4th mode 
of the above which can perform this more finely, computes relative velocity from distance and the self- 
vehicle speed with a front detection object, and is computed from relative velocity (XI), The sum 
(Xsum) with the buffer distance (X2) computed from the self-vehicle speed is made into a threshold. In 
the case of composition of giving a pressure higher than the brake pressure which approaches when the 
actual distance between two cars is less from this threshold, judges to be Japanese cryptomeria, and is 
generated by the brakes operation of a driver Furthermore, specifically, a control unit 29 also performs 
processing according to the control program by each routine shown in each of drawing 3 , drawin g 4 , 
drawing 5 , drawing 6 , and drawing 7 . And the foot-transfer-time mean time obtained from the history 
of the foot transfer time from an accelerator pedal 20 to a brake pedal 21 in this processing process 
(Tave), According to the size of three physical quantity of the distance-between-two-cars average 
(Xave) acquired from the history of the distance between two cars, and the average braking deceleration 
(Gave) obtained from the history of the deceleration of the vehicles under braking, as determining a 
buffer distance (X2) The peculiarity of a driver (owner-driver of the vehicles concerned) is made to 
grasp appropriately and certainly by monitoring any element of how to take pedal operation of a driver, 
vehicles information (braking G), and the distance between two cars continuously. By setting up the 
threshold (Xsum) of the distance between two cars corresponding to the property of the driver 
concerned, a dangerous situation is detected exactly and brake assistance is carried out. 
[0045] Drawing 3 - drawing 7 are flow charts which show data processing of a control unit 29. This 
routine is an interrupt handler performed a predetermined period (it considers, for example as the period 
which flows once to 10msec(s) in this example). 

[0046] Steps S100-S1 10 ( drawing 3 ) are the study routines of the distance-between-two-cars average at 
the time of a usual run. First, in Step SI 00, the vehicle speed (self-vehicle speed) is read from the 
rotational speed of a wheel based on the detecting signal of a sensor 28 to detect the car body speed of a 
self- vehicle. Next, in Step S101, it is judged for the vehicle speed whether it is less than a set point ** 
predetermined value (km [ for example, / 5 //(h) ]). This finds whether it is at the time of a 1 fixed-speed 
run. Thus, it is judged to the setting vehicle speed of the after-mentioned [ the vehicle speed read at Step 
S101 ] whether it is almost equal. When equal, it progresses to henceforth [ Step SI 02 ] (when the 
answer of Step S101 is affirmation (Y)). When that is not right, the store (namely, renewal of the setting 
vehicle speed) of the vehicle speed present at Step SI 06 is carried out to the setting vehicle speed (when 
the answer of Step S 101 is negative (N)), and it progresses to the routine after Step S200 ( drawing 4 ). 
[0047] When the answer of Step SI 01 is affirmation, it can be concluded that it is in a 1 fixed-speed run 
state, in this case In Step SI 03 which increments the timer (for example, the 1st timer which consists of 
a rise counter) which manages the time for asking for one data of the distance between two cars at Step 
SI 02, and continues The distance between two cars (X) is read based on the information from the laser 
radar sensor 31 that distance with the front vehicles as a front detection object of self- vehicles is 
detectable. 
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[0048] Next, at Step SI 04, it is judged whether it is that the time check by the 1st timer of the above 
carried out predetermined-time progress (deadline), when it passes, it progresses to the distance- 
between-two-cars calculation routine after Step SI 07, and when having not passed, the calculation is not 
carried out. When processing is advanced by the loop which passes through such step SI 03 ->S104 - 
>**, it has an interval for every step SI 03 execution, and reading by this step SI 03 is performed to the 
corresponding timing, and each reading data is memorized until it carries out this predetermined-time 
progress. Thereby, the distribution of the distance between two cars between the predetermined times 
concerned can be seen. 

[0049] When the 1st timer passes the deadline of, the following processings are performed only at once. 
Although it makes to calculate the average of the distance between two cars into a fundamental content, 
in the case of this example program, the distance-between-two-cars calculation routine is constituted 
there including each processing of calculation (Step SI 09) of an average of the vehicle speed with 
distinction (Step S105) of being a low speed, calculation (Step S107) of the distance-between-two-cars 
average, calculation (Step SI 08) of the distance between two cars/vehicle speed, and old old distance 
between two cars/vehicle speed. 

[0050] First, in Step SI 05, it is judged for the vehicle speed from the predetermined vehicle speed 
whether it is a low speed. Consequently, when an answer is in the low-speed state of under the 
predetermined vehicle speed in affirmation, Steps S107-S109 are skipped, only Step SI 10 (timer 
clearance) is performed, and when an answer is negative, Steps S107-S109 and processing of SI 10 are 
performed once to the timing. Therefore, the distance-between-two-cars calculation routine of Steps 
S107-S109 does not perform from a standpoint that it is not suitable for study of the distance-between- 
two-cars average at the time of a usual run from a viewpoint in this brake assistant control that a driver 
[ brakes operation ] will be assisted at the time of a low speed, i.e., a run state which is not filled with 
the time of a 1 fixed-speed run into the predetermined vehicle speed. Therefore, even when determining 
a buffer distance (X2) from the state of a distribution of the distance between two cars, as a result of 
making the distance-between-two-cars information at the time of the 1 fixed-speed run more than the 
predetermined vehicle speed with an object chiefly, although required sufficient suitable buffer distance 
is defined, it will become more exact and improvement in precision can be aimed at. Therefore, in the 
scene where Steps S107-S109 are skipped, as a result of not being set as the object of the accumulation 
as historical data, even when it is going to determine a buffer distance according to the distance- 
between-two-cars average acquired from the history of the distance between two cars, also about the part 
and the historical data to apply, the data based on the distance between two cars in the run state will 
become more exact, and can aim at improvement in precision again. 

[0051] when a deer is carried out and the vehicle speed is judged to be more than the predetermined 
vehicle speed at Step SI 05, in Step SI 07, the value of the distance-between-two-cars data memorized 
between the above-mentioned predetermined times (Step SI 04) is equalized (this calculation value will 
be cut also with what [ exact ] has the few bias which does not have dispersion more if this is further 
used together with the past historical data), and it transposes to the numeric value according to the 
vehicle speed at Step SI 08 further at this example program Here, it has supposed that it asks for the 
distance between two cars/vehicle speed, and this means having transposed the above-mentioned 
average about the distance between two cars obtained this time to the value (average) of the distance 
between two cars per vehicle speed. In addition, you may make it use the inverse number, i.e., the 
vehicle speed/distance between two cars, of this in this case. 

[0052] And in Step SI 09 following Step SI 08, the macro average is computed including the average 
data accumulated until now, the 1st timer is cleared at Step SI 10, and the routine of drawing 1 is ended. 
In this way, the value acquired at Step SI 09 is applied to a setup of the buffer distance X2 in Step S403 
( drawing 6 ) by this example program. 

[0053] It turns out what the distance between two cars the driver is having and running usually by the 
above routine. Furthermore, in this example program, it is aimed above also at the history of the past 
distance between two cars. It can ask for an average thing from the history, and the peculiarity of the 
driver about the part and the distance between two cars can be grasped appropriately and certainly. The 
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thing of a state with few biass about whether the driver is running with the distance between two cars of 
how much usually is obtained. As a result of reflecting this in a setup of a buffer distance X2, the 
approach threshold XL (Step S404) corresponding to the property about how to take the distance 
between two cars of the driver more effectively and the feature can be set up. 

[0054] Steps S200-S210 ( drawing 4 ) are routines which compute the average of the foot transfer time 
from an accelerator pedal 20 to a brake pedal 21. First, in Step S200, when it is judged whether it gets 
into the accelerator pedal 20 based on the information from the accelerator stroke sensor 22 and it gets 
into it (accelerator-on), it progresses to the processing which passes through Steps S209 and S210, and 
when that is not right, it progresses to Step S201. 

[0055] In the case of the ** dull **** operation to a brake pedal 21 from the accelerator pedal 20 by the 
driver, A flag set here at Step S209 is a control flag for processing so that one data (foot-transfer-time 
data) may be obtained per step on substitute, is set at this step S209, and is cleared at the below- 
mentioned step S209. Moreover, the timer cleared at Step S210 is a timer (for example, the 2nd timer 
which consists of a rise counter) used for the time check of foot transfer time. At the time under 
accelerator-on, the processing by the side of the above-mentioned step S209 and S210 is always chosen 
for a driver to prepare for the ** dull operation of releasing an accelerator pedal 20 next and breaking in 
a brake pedal 21, and prepare for the surveillance of the ****, and calculation of the foot transfer time at 
that time. 

[0056] If an accelerator pedal 21 is released, Step S200 will change processing to Step S201 side. At this 
step S201, when it is judged based on the information from the brake stroke sensor 23 whether it gets 
into the brake pedal 21 and it does not get into the brake pedal 21 by the loop this time, the 2nd timer in 
which foot transfer time is shown at Step S208 is incremented, and this routine in a loop is ended this 
time. Thereby, according to the driver having separated the leg from the accelerator pedal 21, it starts 
and the thing of the time check of foot transfer time can be carried out. 

[0057] Processing is further advanced to henceforth [ Step S202 ] to check the time which the timing 
which regarded as **** from an accelerator pedal 20 to a brake pedal 21 having been made by the driver 
when carrying out a deer, progressing to Step S201 from Step S200 next time after a loop and coming to 
get into a brake pedal 21 (brake-on), and the answer of this step S201 converted into negative from 
affirmation took for the ****. 

[0058] When getting into the brake pedal 21, first, it is Step S202 and it is judged whether the above- 
mentioned A flag for restricting to one data per step on substitute is set (that is, was the average of foot 
transfer time already computed like the after-mentioned or not?). Since the A flag concerned is in a set 
state by Step S209 by the loop of the beginning immediately after making the above-mentioned **** 
here, by the loop of the beginning of the immediately after concerned, Step S202 performs processing 
not more than step S203 only at once. And as a result of performing Step S207 (A flag clearance) at 
once then, as that to which calculation was already carried out, this routine is ended from Step S202 in 
that case, and, henceforth [ the following loop ], it progresses to the routine after Step S300. 
[0059] Although it makes into a fundamental content for the data about foot transfer time to ask for the 
time taken at above **** here with the timer value of the 2nd timer Furthermore, distinction of whether 
in the case of this example program, this timer value is more than over the predetermined time (for 
example, 1 second) (Step S203), It constitutes including each processing of calculation (Step S205) of 
the set (Step S204) to the foot transfer time of a timer value, and the average with old foot transfer time. 
[0060] First, in Step S203, it is judged whether the 2nd timer in which foot transfer time is shown passed 
1 second or more. Consequently, when an answer is judged that 1 second or more passed by affirmation, 
it excepts from calculation of the average and skips to Step S206 (timer clearance), only this step S206 
and Step S207 (A flag clearance) are performed, and when an answer is negative, processing of Steps 
S204 and S205 is performed once under the conditions below timer 1 second. Therefore, in the case of 
the state of **** from the accelerator pedal 20 with which the 2nd timer value for the time check of foot 
transfer time passes 1 seconds or more to a brake pedal 21 From it not being suitable as foot transfer 
time from a viewpoint how much ** dull **** of time the driver has required in the brakes operation in 
the time of a usual run even if - an accelerator pedal 21 - releasing - and after that brake ** - dull - a 
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series of operations of breaking in 22 were performed - an imitation - it can avoid adopting such foot- 
transfer-time data in this example therefore, the time concerning *** in ** dull operation -- taking into 
consideration a buffer distance - a law - foot-transfer-time information even when considering as a 
way, in case foot transfer time is less than a predetermined time (this example 1 second) chiefly - an 
object - it can do - the need - although sufficient suitable buffer distance (X2) is defined, it will 
become more exact and improvement in precision can be aimed at Moreover, the set to the foot transfer 
time by processing at Step S204 is not carried out, either, but there is no 2nd timer value data in such a 
* ** state, if it is the object of the accumulation also as historical data, a result - brake ** from an 
accelerator pedal 21 ~ dull even when it is going to determine a buffer distance according to the 
average of the foot transfer time acquired from the history of the foot transfer time of 22, from 
calculation of a mean time (Tave), also about a part to be excepted and the historical data to apply, the 
historical data to which foot transfer time exceeds a predetermined time will become more exact, and 
can aim at improvement in precision 

[0061] A deer is carried out and as a result of judgment at Step S203, if the 2nd timer value is less than 1 
second, the timer value concerned is set as foot transfer time at Step S204. And in continuing Step S205, 
the average including the foot transfer time accumulated until now is computed, the 2nd timer and A 
flag are cleared at Steps S206 and S207, and this routine is ended. In this way, the value acquired at Step 
S205 is applied to a setup of the buffer distance X2 in Step S403 ( drawing 6 ) by this example program. 

[0062] the above routine - a driver - brake ** from an accelerator pedal 21 - dull - in case **** is 
carried out to 22, it turns out how much foot transfer time is usually applied to it Furthermore, in this 
example program, it is aimed above also at the history of the past foot transfer time. It can ask for an 
average thing from the history, and the peculiarity of the driver about the part and foot transfer time can 
be grasped appropriately and certainly. The thing of a state with few biass about by how much foot 
transfer time the driver is carrying out ** dull operation usually is obtained, as a result of reflecting this 
in a setup of a buffer distance X2, the approach threshold XL (Step S404) which balanced the property 
about the ** dull operation for **** of the driver and the feature more effectively is set up - things are 
made 

[0063] Steps S300-S312 ( drawing 5 ) are routines which supervise the braking G which is the vehicles 
information relevant to brakes operation, and calculate average braking deceleration, first, in Step S300, 
when it is judged whether it gets into the brake pedal 21 based on the information from the brake stroke 
sensor 23 and you get into it (brake-on), progress to Step S301, and when that is not right, pass 
processing of Steps S3 1 1 and S3 12 - the timer and G flag related to this routine are cleared, and it ends 
[0064] The timer cleared at Step S31 1 here is a timer (for example, the 3rd timer which consists of a rise 
counter) used in order to see the slowdown G of a predetermined time. Moreover, G flag is a control flag 
for processing so that one data may be adopted per [ by brake treading in ] slowdown, brake ** - dull - 
while 21 is not stepped on, Step S300 has always chosen the processing by the side of the above- 
mentioned step S31 1 and S312 to prepare for calculation of the deceleration under the braking when a 
driver next broke in and brakes a brake pedal 21 

[0065] If it gets into a brake pedal 21, Step S300 will change processing to Step S301 side during the 
brake treading in concerned henceforth. At Step S301, it is judged whether G flag for adopting one data 
per [ by brake treading in ] slowdown is set. Although a routine is ended from this step S301 here when 
set (i.e., when it was already under braking this time and slowdown data storage is performed) By the 
loop of the beginning immediately after making treading in to the above-mentioned brake pedal 21 From 
it being in the change state by Step S3 12, first these G flags by the loop of the beginning of the 
immediately after concerned Step S301 will choose less than [ step S302 ], processing will be advanced, 
and processing which passes through Step S302 or subsequent ones is performed until the distinction 
result in the step S301 converts henceforth, when progressing to Step S301 from Step S300. 
[0066] That is, when G flag is not set, at Step S302, reading of Slowdown G is performed based on the 
information from every this step S302 execution and the order G sensor 32. thereby - brake ** dull - 
the slowdown G of vehicles is always supervised during vehicles braking accompanying treading in of 
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21 Next, in Step S303, it is judged for the read slowdown G whether it is less than a set point ** 
predetermined value (for example, 0.05G). This finds whether predetermined within the limits has the 
slowdown G at that time. Thus, it is judged, when equal, it progresses to henceforth [ Step S304 ], and 
whether the slowdown G serially read at Step S302 is almost equal to the set point updates the set point 
at Step S3 10, when that is not right, and it ends this routine from this step S3 10, and progresses to the 
routine after Step S400 ( drawing 6 ). 

[0067] When the answer of Step S303 is affirmation, it can conclude that the vehicles deceleration under 
brake treading in by the driver is within the limits of predetermined, and it is judged at Step S304 in this 
case whether it is that incremented the 3rd timer for seeing the average of the slowdown G of a 
predetermined time, and the time check by the timer carried out predetermined-time progress in 
continuing Step S305 (deadline). Thereby, it is judged whether calculation of an average of Slowdown 
G is possible. And Steps S306-S309 are skipped until the 3rd timer passes the deadline of, and this 
routine is ended. Thus, reading by every step S302 execution and this step S302 is performed, and each 
reading data can be memorized until this predetermined time passes, when processing is advanced by the 
loop which passes through step S302 ->S303 ->S304 ->S305 ->**. On the other hand, if this 
predetermined time passes and the 3rd timer passes the deadline of, it will progress to the processing 
after Step S306 to the timing. 

[0068] It can use for the computation not more than step S306 for the information on the slowdown G 
when time for the slowdown G under brake treading in to be within the limits of predetermined carries 
out predetermined-time progress by this in this way. Here, processing not more than step S306 is 
performed only at once to adopt one data per the basis of such conditions, and slowdown. Although it 
makes to calculate the average of the slowdown G in this case into fundamental contents there, it 
constitutes from this example program including each processing of calculation (Step S306) of the 
average slowdown G, and calculation (Step S307) of the average with old average slowdown G data. 
[0069] That is, in Step S306, the average of the slowdown G in the above-mentioned predetermined 
time (Step S305) is calculated. If this calculated value is relatively large here as for this as a result of 
being what is chiefly computed only under the above conditions, here, the part and its driver Can 
conclude that there are the inclination and the feature to which sudden braking is applied almost 
relatively, and if this calculated value is relatively small, the part and its driver it can be concluded that 
there are the inclination and the feature to which ****** is applied almost relatively (if this calculation 
value has such semantic attachment and this is further used together with the past historical data, it will 
cut this presumption also with what [ exact ] has the few bias which does not have dispersion more) And 
in Step S3 07, the macroscopic average is computed from the average accumulated until now, the change 
of G flag and the clear processing of the 3rd timer by Steps S308 and S308 are carried out after that, and 
this routine is ended. In this way, the value acquired at Step S307 is applied to a setup of the buffer 
distance X2 in Step S403 ( drawing 6 ) by this example program. 

[0070] brake ** according to a driver at the above routine — dull - the deceleration of the average 
vehicles concerned produced usually is known during treading in of 21 Even when seeing the slowdown 
G between predetermined times, the slowdown G when time for the slowdown G under brake treading 
in to be within the limits of predetermined carries out predetermined-time progress chiefly can be used 
for calculation of the average, except it, as a result of being able to do the outside of an object, although 
required sufficient suitable buffer distance (X2) is defined, it will become more exact and improvement 
in precision can be aimed at in this brake assistant control, moreover, even when reading the slowdown 
G which the vehicles under braking produce, under conditions to which Steps S307 and S308 are 
skipped As a result of not being set as the object of the accumulation as historical data, even when it is 
going to determine a buffer distance according to the average braking deceleration obtained from the 
history of the deceleration of the vehicles under braking, also about the part and the historical data to 
apply, the data of the slowdown G will become more exact and can aim at improvement in precision. 
[0071] In this example program, it is aimed above also at the history of the slowdown G of the vehicles 
under past braking. It can ask for an average thing from the history, and the peculiarity of the driver seen 
from the slowdown G under the part and brake treading in can be grasped appropriately and certainly. 
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During braking by treading in of 21, take lessons from what braking G arises usually on vehicles, and 
the thing of a state with few biass is obtained, brake ** of a driver - dull - this can set up the approach 
threshold XL (Step S404) corresponding to the property about the generating braking G as the result 
reflected in a setup of a buffer distance X2, and vehicles information more effectively concerning the 
brakes operation of the driver, and the feature 

[0072] Steps S400-S409 ( drawing 6 ) are routines which will set up the threshold that it is risk if it is 
related with the distance between two cars and approaches above, and set up the parameter of brake 
assistant control. First, in Step S400, the distance X between detection value empty vehicles of the laser 
radar sensor 31 is detected, and the relative velocity Vr (=dX/dt) with a front obstruction is calculated at 
Step S40. Furthermore, at Step S402, the physical stopping distance XI (=Vr [2 ] / 2g) at the time of 
slowing down with a certain deceleration g is calculated. 

[0073] Next, in Step S403, by this example program, the feature of a driver is presumed and a buffer 
distance X2 is set up from drawing 3 , drawing 4 , the average about the distance between two cars 
obtained by each routine (Step S100- SI 10, S200-S210, S300-S312) of drawing 5 , the foot-transfer- 
time average, and the slowdown G average. As this example, a relation as shown in the following table 1 
is shown. 



[0074] 
Table 1] 
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[0075] Next, in Step S404, if it approaches more than this, the approach threshold XL that it is risk (it is 
less than the state; safety distance which passing approaches) will be computed. This setup was made 
into the sum of the stopping distance XI which is physically rich, and the buffer distance X2 concerning 
cognition and ****. therefore, the stopping distance XI as a brake stopping distance computed from 
relative velocity Vr in this example program and each above-mentioned average (the distance between 
two cars / vehicle speed average --) In continuing Step S405, by judging whether the actual distance 
between two cars X is larger than this threshold XL by making into a threshold the sum with the buffer 
distance X2 set up according to the foot-transfer-time average and three physical quantity of the average 
slowdown G When it approached when the distance between two cars X at that time was less from this 
threshold XL, and it can be judged as ****, it approaches and it is judged as ****, the brake assistance 
which gives brake pressure higher than the brake pressure generated by the brakes operation of a driver 
can be made to perform. 

[0076] When it does in this way, appropriately as an adjustable controlled variable which applies a 
buffer distance X2 to the stopping distance XI Determination, Can set up and the aggravation of a 
feeling depended for going into brake assistance frequently and being effective too much if it depends 
for the threshold of a safety distance on the composition defined uniquely, although the operation 
pattern of a driver is various is caused. Or situations like — the effect of original of a system fades 
conversely - can also be avoided, the approach threshold XL corresponding to the property of the driver 
can be set up, correspondence nature can be raised, and the function of brake assistant control can be 
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demonstrated appropriately the neither more nor less. 

[0077] As illustrated to the above-mentioned table 1, when a buffer distance X2 is set up according to 
the size of three physical quantity, foot transfer time, the distance between two cars, and Braking G 
(slowdown G), in this case It is possible to grasp the peculiarity of the driver more appropriately and 
certainly by monitoring all of how to take * dull operation of the driver, Braking G, and the distance 
between two cars continuously. In a setup of a buffer distance X2, this can be performed more finely, 
the feature of the driver concerned can be correctly presumed from all the field of them for any element, 
and the optimal buffer distance X2, therefore the optimal approach threshold XL can be set up. 
[0078] The buffer distance X2 should respond to the distance between two cars, foot transfer time, and 
the combination of the size of three elements of Braking G here in Table 1. About distinction of the size 
of each element, the predetermined value for distinction about the foot-transfer-time average is 
established [ average / foot-transfer-time ], for example, and it is about whether it is beyond this 
predetermined value. Moreover, about the distance-between-two-cars average, the predetermined value 
for distinction about the distance-between-two-cars average is established, and it is about whether it is 
beyond this predetermined value. Moreover, about the slowdown G average, the predetermined value for 
distinction about the slowdown G average is established, and it is about whether it is beyond this 
predetermined value, the method of distinguishing size of ******** - it can carry out - therefore - 
Table 1 - the combination of this size - as the feature of a driver - the thing of the 1st column to the 
octavus column — a case — dividing - carrying out — having - **** . 

[0079] And about the buffer distance X2, the value of the buffer distance which should be added is 
assigned according to this. Five fields, "small smallness", "smallness", "inside", "size", and "size size", 
are classified, and each field is received here, in this order The value of a buffer distance respectively 
smaller than " as a predetermined value defined beforehand", Like "the value of a small buffer distance", 
"the value of the buffer distance of the degree of middle", and "big value" of a buffer distance and the 
value of a bigger buffer distance than "", the value of five sorts of buffer distances X2 can be set up, and 
it can set up finely. 

[0080] In addition, even if this invention does not bar carrying out without using together all of these 
three elements, and each routine of drawing 3 , drawing 4 , and drawing 5 is independently used for it, 
respectively and it carries it out combining the routine of this drawing 6 and following drawin g 7 , the 
mode which combines drawing 3 , drawing 4 , any two combination of each routine of drawin g 5 , and 
the routine of this drawing 6 and following drawing 7 is sufficient as it. 

[0081] Like previous statement in the aforementioned step S405, although it is the judgment step of 
distance-between-two-cars >XL, by this example program, the following processings are also further 
considered in less than [ step S405 ]. That is, the value of bus-available threshold which determines the 
timing which it is judged whether the actual distance between two cars is larger than the approach 
threshold XL, chooses the treading strength / the braking G property usual at Step S406 at Step S405 
according to the result since it still is not dangerous when large, and starts the below-mentioned assistant 
control (Step S505) at continuing Step S408 is enlarged. 

[0082] It is made easy for Braking G to become large to treading strength rather than usual at Step S407, 
to choose the property which strengthens effectiveness, to, make small the value of bus-available 
threshold which determines the timing which starts assistant control at Step S409 on the other hand, 
when [ with the actual distance between two cars smaller than the approach threshold XL ], namely, 
passing approaches, and to start brake assistant control. 

[0083] Thus, as brake treading strength / a damping characteristic, two properties (Step S406), i.e., 
normal normal brake treading strength / damping characteristic, and the brake treading strength / 
damping characteristic of high gain (Step S407) are prepared beforehand, and it controls to change these 
alternatively and to make them apply according to the result of Step S405. Thus, as fluid-pressure gain 
over the brake input by the driver may be made high at the time of the brake assistance which gives 
brake pressure higher than the brake pressure generated by the brakes operation of a driver when it 
approaches and is judged as ****, it can perform it, and it may consider this control. In this case, at the 
time of the brake assistance, rather than usual, the braking fluid pressure exceeding the brakes operation 
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force more quickly can be started, and it can respond to brake assistance appropriately. 
[0084] Steps S500-S508 ( drawing 7 ) are brake assistant control routines, first, the step S500 - setting - 
- the detecting signal from the brake stroke sensor 23 -- being based - brake ** - dull - the amount of 
strokes of 21 is detected and brake stroke speed is computed from the variation of a predetermined time 
at the following step S501 thereby - brake * dull - the brake input speed of the driver in process in 
which 21 is broken in is detectable as brake stroke speed 

[0085] Continuing Step S502 is a step a brake pedal 21 judges it to be whether it is OFF (there is 
nothing brake ** dull **** rare ****). As a result of judgment at this step S502, in OFF, bus-available 
flag is cleared at Step S509, and it cancels assistant control. If bus-available flag enters at assistant 
conditions, and shows whether it is under [ control ] ******** and this flag is set here (Step S509), it is 
a flag meaning assistant being under control. 

[0086] On the other hand, when getting into the brake pedal 21 as a result of judgment of Step S502 
Furthermore, it is judged whether this bus-available flag that goes into assistant conditions and shows 
whether it is under [ control ] ******** in Step S503 is set. When assistant control is already started 
when set namely, it progresses to Step S505 (assistant control), and control is continued, and since when 
that is not right finds whether it is in the timing which should carry out assistant control, processing is 
advanced for Step S504. 

[0087] At Step S504, it is judged whether brake stroke speed (Step S501) is larger than bus-available 
threshold. A judgment at this step S504 is for giving the predetermined assistant force, when the 
detection brake stroke speed in the brake ** dull 21 treading-in process of a driver exceeds rather than 
bus-available threshold by this. And at this example program, bus-available threshold used here is 
determined at the aforementioned steps S408 and S409 ( drawing 6 ). since [ therefore, ] it was judged 
that it approached too much in the aforementioned step S405 - as the bus-available threshold — 
smallness - when bus-available threshold is chosen, this will be interlocked with, this bus-available 
threshold will be applied as a bus-available threshold for distinction at this step S504, and the judgment 
with brake stroke speed can be performed 

[0088] As a result of a judgment at Step S504, when brake stroke speed is larger than bus-available 
threshold (i.e., when treading in with a brake is large), it presumes that it is urgent, and assistant control 
is performed at Step S505, and bus-available flag is set at Step S507. On the other hand, although 
assistant control is not performed as a result of a judgment when brake stroke speed is not larger than 
bus-available threshold (Step S506), it is Step S508 and treading strength and braking G feedback 
control are performed based on the defined gain in Step S504. What gain here was determined as at the 
aforementioned steps S406 and S407 ( drawing 6 ) is used. 

[0089] In this way, once the answer of the step S504 is affirmed by the loop of step S502 ->S503 - 
>S504, brake assistant control will be started to the timing. As a concrete example which gives the 
predetermined assistant force to it when brake stroke speed exceeds here rather than bus-available 
threshold, in order to perform assistant control here at Step S504 A control unit 29 drives a solenoid 
valve 45 so that the vacuum valve 43 of the aforementioned negative pressure booster 25 of drawing 2 
may serve as a closed position and a breather valve 44 may serve as an open position, by introducing the 
atmosphere into the transformation room 41, generates differential pressure with the negative pressure 
room 42, and generates a fluid pressure in a master cylinder 26 - a wheel cylinder. Therefore, thereby, 
assistant control is performed. 

[0090] According to this brake assistant control as mentioned above, it can respond also to various 
operation patterns of a driver as if assistant control can be made to perform at the time of the brakes 
operation of a driver. By monitoring how taking ** dull operation of a driver, braking deceleration, and 
the distance between two cars continuously, in view of the property of the driver, the peculiarity of the 
driver concerned can be grasped, the approach threshold of the distance between two cars corresponding 
to the property of the driver concerned can be set up the more nearly optimal, and the state where 
passing approaches exactly is detected, and for the driver concerned, a system can carry out brake 
assistance and becomes what has brake assistance more suitable for the driver concerned. This system 
also for a driver with the feature vacates the distance between two cars conversely also for a driver with 
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the feature which packs and runs the distance between two cars, and it runs therefore, further Also for 
each driver which has the feature separately depending on how to apply pedal operation and braking 
from skillful degree age etc. The effect of having correspondence nature it being large, possible 
correspondence and high also in these drivers, and making them demonstrating the function of brake 
assistant control original appropriately the neither more nor less can be pulled out further. 
[0091] As a concrete example of which assistant control is canceled at Steps S506 and S509 on the other 
hand, a solenoid valve 45 shall be driven and control shall be ended so that the vacuum valve 43 of the 
aforementioned negative pressure booster 25 may serve as an open position and a breather valve 44 may 
serve as a closed position. In addition, since the vacuum valve 43 serves as an open position and a 
breather valve 44 serves as a closed position by the energization force of a spring, intercepting 
energization of a solenoid valve 45 is also given to the purpose of a control end. 
[0092] In addition, this invention is not limited to the form of the above operation. For example, 
although the buffer distance was gradually set up in the aforementioned table 1 when three physical 
quantity was used, this invention is not restricted to the method of setting up a buffer distance gradually 
such, and can be carried out also by the method of calculating the value of a synthetic buffer distance, by 
using these three physical quantity as reference data using the table and map which made property data 
memorize beforehand. 

[0093] Moreover, it is a book, even if it uses brake treading strength, a brake fluid pressure, etc. not only 
instead of this but instead of brake stroke speed, although composition which performs assistant control 
is made into **-SU in the example of the above-mentioned control program for example, when brake 
stroke speed exceeds the threshold for the comparison. 

[0094] moreover, the brake assistant method which performs assistant control which generates the 
predetermined damping force (braking fluid pressure) exceeding the brakes operation force of a driver is 
not the thing to depend on a negative pressure booster 25 like drawing 2 and which is restricted — 
needless to say — moreover, this invention — electromagnetism — it is widely applicable including the 
case where it is based on a brake system 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL F IELD 

[The technical field to which invention belongs] this invention relates to the brake assistant system of 
vehicles. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] As a brake assistant system, there are some which were indicated by JP,4- 
25182,B (reference 1). when distance with a front obstruction is less than a safety distance, while 
carrying out the alarm of the risk to an operator by reference 1 - brake ** ~ the attempt which carries 
out auxiliary braking of the brake pressure at the time of dull treading in is proposed 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] While according to this invention having each of each means according to 
claim 1 and being able to make brake assistant control perform by the above-mentioned composition at 
the time of an operator's brakes operation, if possible, it closes easily determining and setting up the 
buffer distance appropriately, as an adjustable controlled variable applied to the calculation brake 
stopping distance, this brake assistance being carried out and cheating from a viewpoint of the above- 
mentioned consideration matter as the neither more nor less effective thing. Depending on therefore, the 
composition which defines the threshold of a safety distance uniquely although an operator's operation 
pattern is various The place where the aggravation of a feeling depended for being effective too much is 
caused at although it will go into brake assistance frequently therefore, or the effect of original of a 
system fades in this invention Such a situation can be avoided, the threshold corresponding to an 
operator's property can be set up, correspondence nature is raised, there are also no excess and 
deficiency, and it becomes possible to realize the improved brake assistant system in which is made to 
demonstrate the function of brake assistant control appropriately, and it deals. ^ 
[0024] A threshold setup can be performed here according to either or all the elements of how to take 
dull operation of the operator, braking deceleration, and the distance between two cars, if the threshold 
is set up like according to claim 2. Therefore, by grasping the peculiarity of the operator concerned by 
this The threshold of the distance between two cars corresponding to the property of the part and the 
operator concerned can be set more as an optimum. The state where passing approaches exactly is 
detected, and for the operator concerned, in view of the operator's property, a system can carry out brake 
assistance and if possible, it closes making it become what has brake assistance more suitable for the 
operator concerned. . 
[0025] in this case, about the buffer distance applied to be added to the brake stopping distance tor 
example, it has each calculation means at least like claim 3 or claim 5 publication. In the mode which 
determines a float according to this mean time from a means to compute a mean time, from the history 
of the foot transfer time from an accelerator pedal to a brake pedal In or the mode which determines a 
float from the history of the distance between two cars according to this distance-between-two-cars 
average from a means to compute the distance-between-two-cars average Or as composition by one of 
the modes of the mode which determines a float from the history of the vehicles order deceleration 
under braking according to this average braking deceleration from a means to compute average braking 
deceleration, this invention can be carried out suitably and can realize the above-mentioned thing 
similarly. Furthermore, as a result of the thing of a state with few the biass about whether can ask for the 
average corresponding thing from the history of the element with which the past corresponds in these 
cases, and can grasp the peculiarity of the part and its operator appropriately and certainly, for example, 
the operator concerned is running with the distance between two cars of how much usually is obtained 
and being reflected this in a setup of a buffer distance, the threshold which balanced the operator's 
property and the feature more effectively can set up. 

[0026] Moreover, as composition according to claim 6 which determines a buffer distance like 
according to the size of all three physical quantity, the mean time of these foot transfer time, the 
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distance-between-two-cars average, and average braking deceleration, this invention can be earned out 
suitably and can realize the above-mentioned thing similarly preferably. In addition, it is possible by 
monitoring all of how to take ** dull operation of the operator, braking deceleration, and the distance 
between two cars in this case continuously to make the operator's peculiarity grasp more appropriately 
and certainly. Therefore, in a setup of a buffer distance, and determination, this can be performed more 
finely the feature of the operator concerned can be correctly presumed from all the field of them tor the 
average about the foot transfer time, the distance-between-two-cars average, and any element of average 
braking deceleration, and the optimal buffer distance, therefore the optimal threshold can be set up. Also 
for an operator with the feature vacates the distance between two cars conversely also for the operator 
who has the feature which packs and runs the distance between two cars again, and it runs, therefore, 
further Also for each operator who has the feature separately depending on how to apply pedal operation 
and braking from skillful degree age etc. It has correspondence nature it is large, possible 
correspondence and high also to these operators, and the above-mentioned effect of demonstrating the 
function of brake assistant control original appropriately the neither more nor less can be pulled out 
further about the threshold concerned, if it approaches more than this, as an approach threshold of bemg 
less than a safety distance, it may be set up as a value which consists of the sum of the stopping distance 
which is physically rich, and the buffer distance concerning cognition and ****, and the function will be 
achieved well here — it becomes 

[0027] Moreover, when determining a buffer distance according to the size of the foot-transter-time 
average the distance-between-two-cars average, and the physical quantity of average braking 
deceleration, this invention can be suitably carried out in like and the mode which sets up the value of 
the buffer distance according to claim 7 or 8. In this case, it should respond to the foot-transfer-time 
average, the distance-between-two-cars average, and the combination of the size of three physical 
quantity of average braking deceleration by doing in this way. therefore - for example, the combination 
of this size - as an operator's feature - a maximum of eight sorts of things ~ a case - a division - 
possible ~ it - doubling - the above-mentioned addition - the value of the buffer distance which 
should be carried out can be assigned According to the suitable example, the value of a buffer distance 
can set this up like the value of a degree, a big value, and a bigger value a for example more small value, 
a small value, and middle, and can be set up that much finely. But this invention is not restricted to the 
method of setting up a buffer distance gradually in this way, and can be carried out also by the method 
of calculating the value of a synthetic buffer distance, by using these three physical quantity as reference 
data using the table and map which made property data memorize beforehand. 

[0028] Moreover, when this invention computes the mean time from the history of the foot transfer time 
from an accelerator pedal to a brake pedal, the historical data according to claim 9 to which foot transfer 
time exceeds a predetermined time can be suitably carried out from calculation of a mean time like as 
composition to except, thus - if it carries out - the above-mentioned effect - in addition, a series of 
dull operations of having released an accelerator pedal even if and breaking in brake ** DARU after that 
were performed - an imitation - Although the historical data exceeding such a predetermined time can 
be excepted from calculation of the mean time of foot transfer time, can do foot-transfer-time 
information in case foot transfer time is less than a predetermined time chiefly with an object and a 
buffer distance is defined It will become more exact, precision can be raised and rationalization of this 
brake assistant control can be attained. Moreover, it is not necessary to make into an object foot transfer 
time at the time of the state of **** from an accelerator pedal with which the time which such **** 
takes also exceeds a predetermined time to a brake pedal also as historical data. Even when it is going to 
determine a buffer distance according to the foot-transfer-time average acquired from the history of the 
foot transfer time, also about the history of the part and the foot transfer time to apply, it will become 
more exact and improvement in precision can be aimed at. 

[0029] Moreover, in this invention, it can consider as the composition according to claim 10 which 
determines a buffer distance like from the state of a distribution of the distance between two cars at the 
time of the 1 fixed-speed run more than the predetermined vehicle speed, thus ~ if it carries out - the 
above-mentioned effect - in addition, the information on the distance between two cars can be excepted 
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by low-speed run state which is not filled with the time of a 1 fixed-speed run into the predetermined 
vehicle speed, the distance-between-two-cars information at the time of the 1 fixed-speed run more than 
the predetermined vehicle speed is chiefly made with an object, to defining a buffer distance, it will 
become more exact, precision raises, and rationalization of this brake assistant control can attain to it 
Moreover, the distance between two cars at the time of such a low-speed run does not need to consider 
as an object as historical data, even when it is going to determine a buffer distance according to the 
distance-between-two-cars average acquired from the history of the distance between two cars, also 
about the history of the part and the distance between two cars to apply, will become more exact and can 
aim at improvement in precision. Moreover, in this case, it is good also as composition according to 
claim 1 1 which uses the distance between two cars / vehicle speed or the vehicle speed / distance 
between two cars instead of like and the distribution of the distance between two cars, and the above- 
mentioned thing can be realized similarly. 

[0030] Moreover, this invention can be suitably carried out as composition [ like ] according to claim 
12. In addition, vehicles deceleration when time for the vehicles deceleration under brake treading in to 
be within the limits of predetermined carries out predetermined-time progress chiefly can be used for 
calculation of the average, thus - if it carries out - the above-mentioned effect - Can do the outside of 
an object except it and it will become more exact defining a buffer distance. Precision can be raised and 
rationalization of this brake assistant control can be attained. Moreover, it is not necessary to make 
vehicles deceleration in other than the above-mentioned condition into an object also as historical data. 
Even when it is going to determine a buffer distance according to the average braking deceleration 
obtained from the history of the deceleration of the vehicles under braking, also about the history of the 
part and the vehicles deceleration to apply, it will become more exact and improvement in precision can 
be aimed at. 

[0031] Moreover, when [ according to claim 13 ] it approaches and is judged as **** like, it can carry 
out suitably as composition which makes high fluid-pressure gain over the brake input according this to 
an operator as a brake assistant means to give brake pressure higher than the brake pressure generated by 
an operator's brakes operation, in this case, in addition to the above-mentioned effect, at the time of 
brake assistance, the braking fluid pressure exceeding the brakes operation force more quickly can be 
started, assistant ** can be given, and it can respond to brake assistance appropriately, and may become 
effective at this point, and this invention may consider and carry out such control 
[0032] Moreover, when it had a means to give a predetermined pressure when [ according to claim 14 ] 
an operator's brake input speed was detected and input speed exceeded rather than a threshold like, and 
approaches and is judged as ****, it can carry out as composition of the mode which makes the value of 
this threshold small. In this case, it is also preparing the threshold for comparison to an operator's brake 
input speed, and comparing the brake input speed detected with this. Are suitably [ in the case of the 
method which carries out brake assistance so that a predetermined pressure may be given, when the 
input speed exceeds rather than this threshold ] applicable. The distance between two cars approaching 
and being judged as **** is interlocked with, and the threshold for the comparison concerned is made 
small according to it. The judgment with the detection brake input speed can be performed, and this 
invention can also consider and carry out such control at the above times of a brake assistant method. Or 
it is [ like ] good again also as composition of the mode which enlarges the value of the pressure to give 
similarly when it has a means to give a predetermined pressure when [ according to claim 15 ] an 
operator's brake input speed is detected and input speed exceeds rather than a threshold, and the distance 
between two cars approaches and it is judged as ****. Also in this case, it can apply to the above- 
mentioned brake assistant method, and this invention can be carried out suitably. 

[0033] . . . . , 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained based 
on a drawing. Drawing 1 and 2 are drawings showing one example of this invention, and drawing 1 is 
the whole block diagram. 20 and 21 show the accelerator pedal which an operator (driver) operates, 
respectively, and a brake pedal among drawing 1 . Brake stroke SENSATO 23 which detects the control 
input of this brake pedal is formed in a brake pedal 21 . In this example, the accelerator stroke sensor 22 
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which detects the control input of this accelerator pedal is formed in an accelerator pedal 20. 
[0034] Moreover, in this example, it has the master cylinder (M/C) 26 which is interlocked with the 
brakes operation by the brake pedal 21 , and is made to generate a brake fluid pressure, and while leading 
the brake fluid pressure (damping force) which made it generate with this master cylinder to the wheel 
cylinder (W/C) of each wheel 27 of vehicles and making it make a brake act, a master cylinder 26 is 
equipped with the negative pressure booster 25 which contains the solenoid valve. Although the brake 
fluid pressure which answers the treading-in position of a brake pedal 21 is outputted at the time of 
treading in to the brake pedal 21 by the driver, when it corresponds like the after-mentioned, the master 
cylinder 26 which has this negative pressure booster 25 generates the damping force which can give 
brake pressure higher than the brake pressure generated by the brakes operation of a driver under the 
assistance by the negative pressure booster 25, therefore exceeds the operating physical force of a driver, 
and it deals in it. 

[0035] Drawing 2 is the block diagram of a negative pressure booster, and, thereby, explains an example 
of the structure of the negative pressure booster 25 hereafter. The negative pressure booster 25 has a 
power piston 40, the transformation room 41 divided by the diaphram 54, and the negative pressure 
room 42. Here, the negative pressure room 42 was made to open for free passage here with the inlet pipe 
(throttle-valve lower stream of a river) of the engine which is not illustrated, for example, therefore 
predetermined negative pressure has always occurred during an engine drive at the negative pressure 
room 42. the tubed solenoid-valve linkage which a power piston 40 is equipped with the vacuum valve 
43, a breather valve 44, and a solenoid valve 45, and is stroked by excitation of this solenoid valve to the 
left in drawing - it has the operation rating rod 46 interlocked with a member 47 and brake ** dull 
operation Moreover, as shown in drawing 2 , return springs 53a and 53b, a diaphragm return spring 55, 
and spring 56 grade are incorporated. 

[0036] The case where it will be in the same negative pressure state as the negative pressure room 42 
through the negative pressure path 5 1 of a power piston 40, and in the case of the state of air opening, 
the transformation room 41 is switched. A change is performed by opening and closing of the vacuum 
valve 43 and a breather valve 44 (atmospheric pressure path section). A part for the valve portion by the 
side of the vacuum valve 43 which the opening part of the negative pressure path 5 1 counters with this 
like illustration like the state of drawing 2 (among drawing) It is in the state (vacuum valve-opening) 
where the up part of the tubed valve element which made return spring 53a intervene between the right 
end sections of a member 47 separates from it being considerable, and is opened wide, according to and 
the energization force of return springs 53a and 53b illustration - like - the above-mentioned solenoid- 
valve linkage - the valve seat 52 of the breather valve 44 prepared in the member 47 in the state 
(breather-valve close) where sat down in the atmospheric pressure path section (the lower part in 
drawing of the above-mentioned tubed valve element is considerable) by the side of the atmosphere, and 
this is shut Negative pressure is led to the transformation room 41 from the negative pressure room 42, 
therefore, as for the transformation room 41, the negative pressure room 42 and the pressure balance in 
the state of negative pressure. Both loculus are in this state at the time of brake un-operating. 
[0037] A deer is carried out, the atmosphere is introduced at the time of a brake operation, differential 
pressure with the negative pressure room 42 arises in the transformation room 41, and the load which 
doubled the power to the master cylinder 26 is transmitted to it. namely, brake ** - dull - the solenoid- 
valve linkage which supports return spring 53a in connection with the operation rating rod 46 being 
pushed in into a power piston 40 at the time of treading in of 21 - if a member 47 moves only a 
predetermined stroke to the left in drawing to a power piston 40, according to the elastic stability of 
return spring 53a, the above-mentioned tubed valve element concerning the vacuum valve 43 and a 
breather valve 44 will ****, and it will come to close the negative pressure path 1 1 in the position 
[ begin ] which this negative pressure path 1 1 closes, the atmospheric pressure circulation space by the 
side of a breather valve 44 is still shut - having ~ **** - from this position - further - solenoid-valve 
linkage - solenoid-valve linkage if a member 47 ****, since the tubed valve element is immovable any 
more in the state where it sat down to opening of the negative pressure path 1 1 - the valve seat 52 of a 
member 47 will separate from the tubed valve element here, and an atmospheric pressure path will open 
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(vacuum valve-closing and breather-valve open) Atmospheric pressure is led to fee transformation room 
41 by this, and differential pressure arises in the negative pressure room 42 and the transformation room 

r0038] if such a change is performed by control of a solenoid valve 45 and drive current is supplied to a 
solenoid valve 45 - the electromagnetic force - solenoid-valve linkage - while a member 47 resists a 
spring 56, is attracted leftward in drawing and closes the negative pressure path 1 1, it can shift to the 
position which makes an atmospheric pressure path open wide, and the same function as the above can 
be made to perform Therefore, in this example, the vacuum valve 43 is closed, when a brake pedal 21 
strokes by the driver, or when this solenoid valve 45 excites, and it intercepts a free passage with the 
negative pressure room 42 and the transformation room 41 . Moreover, a breather valve 44 is opened, 
when a brake pedal 21 strokes by the driver, or when this solenoid valve 45 excites, and the atmosphere 
is introduced into the transformation room 41 . therefore, the time of a solenoid valve 45 being excited to 
the corresponding timing, when carrying out drive control of the solenoid valve 45 - solenoid-valve 
linkage - a member 47 strokes leftward in drawing and switching operation of the vacuum valve 43 and 
a breather valve 44 is performed Differential pressure arises between the negative pressure room 42 and 
the transformation room 41 by that cause, the force gets across to the bush rod 48 and a master cylinder 
26 through a reaction disc 49, and a brake force (braking fluid pressure) occurs to each wheel 27. Thus, 
the negative pressure booster 25 of drawing 2 can perform brake assistance. 

[00391 It returns to drawing 1 , and a brake assistant means can be constituted including this negative 
pressure booster 25, and the solenoid valve 45 in the negative pressure booster 25 is controlled by this 
example with the control unit (controller) 29 which performs brake assistant control. The signal from the 
brake stroke sensor 23, each sensor 28 which detects the rotational speed of each wheel 27, and laser 
radar sensor which it is attached for example, in vehicles front front grill, and can be used for detection 
of vehicles distance with front vehicles 31 grade is inputted into this control unit 29. Moreover, the 
signal from the G sensor 32 when it corresponds, before and after measuring the degree of acceleration 
and deceleration of the accelerator stroke sensor 22 and vehicles can be inputted. 
[0040] The control unit 29 into which the information before and behind [ G ] an accelerator stroke, a 
brake stroke, wheel rotational speed, the distance between two cars, and vehicles etc. is inputted is 
constituted including a microcomputer, and can consist of a store circuit which stores the control 
program for the brake assistance performed in an input detector, a data-processing circuit (CPU), and 
this data-processing circuit, other control programs, the result of an operation, etc., an output circuit 
which outputs the control signal which drives solenoid valves (RAM, ROM, etc.) 45. 
[0041] Although a control unit 29 can perform brake assistant control fundamentally on the occasion of 
brake assistant control based on input, such as a brake stroke, according to the control program which 
shows the example to drawing 7 with a flow chart when it is judged that it is urgent Furthermore, while 
detecting distance with the front detection object of self-vehicles, to make [ neither more nor less from a 
viewpoint of the consideration matter (b) of the specification beginning, and a (b) ] this effective Detect 
the car body speed of a self-vehicle, calculate relative velocity from this front distance and this self- 
vehicle speed, calculate a brake stopping distance (XI) from this relative velocity, and a buffer distance 
(X2) is further applied to this. When made into the threshold the sum (Xl+X2=Xsum) of the brake 
stopping distance (XI) and buffer distance (X2) which were computed, it approached when the present 
distance between two cars was less from a threshold (Xsum), and it is judged as ****, it approaches in 
this way and it is judged as **** Drive control to the solenoid valve 45 of the above-mentioned negative 
pressure booster 25 is performed so that brake pressure higher than the brake pressure generated by the 
brakes operation of a driver may be given. . 
[0042] In this case, the buffer distance (X2) introduced to be added to a brake stopping distance (XI) is 
an adjustable controlled variable, preferably, shall compute a buffer distance (X2) from the self-vehicle 
speed and computes and determines a control unit 29 in one of modes again. That is, as a flow chart 
shows the example to drawing 3 , from the state of a distribution of the distance between two cars at the 
time of the 1 fixed-speed run more than the predetermined vehicle speed (self- vehicle speed), a buffer 
distance (X2) is determined, or the distance average (Xave) between history empty vehicles of the 
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distance between two cars is computed, and it considers as the 1st mode determined according to this 
distance-between-two-cars average (Xave) at least. As a flow chart shows the example to drawing 4 , or 
from the history of the foot transfer time from an accelerator pedal 20 to a brake pedal 21 or 
r considering as the 2nd mode which computes a mean time (Tave) and determines a buffer distance 
X2) according to this mean time (Tave) at least ] - or As a flow chart shows the example to drawing 5 , 
from the history of the vehicles order deceleration under braking [ whether it considers as the 3rd mode 
which computes average braking deceleration (Gave) and determines a buffer distance (X2) according to 
this average braking deceleration (Gave) at least, and ] or as the 4th mode which determines a butter 
distance (X2) according to the size of three physical quantity, these distance-between-two-cars average 
(Xave) a mean time (Tave), and average braking deceleration (Gave) Processing for setting up the 
above-mentioned threshold (Xsum) from this buffer distance (X2) and above-mentioned brake stopping 
distance (X2) is also performed. 

r00431 When using any one sort of three sorts of historical data mentioned above, any two sorts, or three 
sorts of all of those here, it is good for the memory of the store circuit in a control unit 29 to constitute 
including the non-volatile memory which accumulates the corresponding data in the time of the past run 
and which can carry out things. 

[00441 In the following example programs, in the determination of a buffer distance (X2), and a setup 
The brake stopping distance which has shown the example which adopted the method by the 4th mode 
of the above which can perform this more finely, computes relative velocity from distance and the self- 
vehicle speed with a front detection object, and is computed from relative velocity (XI), The sum 
(Xsum) with the buffer distance (X2) computed from the self-vehicle speed is made into a threshold. In 
the case of composition of giving a pressure higher than the brake pressure which approaches when the 
actual distance between two cars is less from this threshold, judges to be Japanese cryptomena, and is 
generated by the brakes operation of a driver Furthermore, specifically, a control unit 29 also performs 
processing according to the control program by each routine shown in each of drawing 3 , drawing 4 , 
drawing 5 drawing 6 , and drawing 7 . And the foot-transfer-time mean time obtained from the history 
of the foot transfer time from an accelerator pedal 20 to a brake pedal 21 in this processing process 
(Tave) According to the size of three physical quantity of the distance-between-two-cars average 
(Xave) acquired from the history of the distance between two cars, and the average braking deceleration 
(Gave) obtained from the history of the deceleration of the vehicles under braking, as determining a 
buffer distance (X2) The peculiarity of a driver (owner-driver of the vehicles concerned) is made to 
grasp appropriately and certainly by monitoring any element of how to take pedal operation of a driver, 
vehicles information (braking G), and the distance between two cars continuously. By setting up the 
threshold (Xsum) of the distance between two cars corresponding to the property of the driver 
concerned, a dangerous situation is detected exactly and brake assistance is carried out. 
[0045] Drawing 3 - drawing 7 are flow charts which show data processing of a control unit 29. This 
routine is an interrupt handler performed a predetermined period (it considers, for example as the period 
which flows once to 10msec(s) in this example). 

[0046] Steps S100-S1 10 ( drawing 3 ) are the study routines of the distance-between-two-cars average at 
the time of a usual run. First, in Step S 1 00, the vehicle speed (self-vehicle speed) is read from the 
rotational speed of a wheel based on the detecting signal of a sensor 28 to detect the car body speed of a 
self-vehicle. Next, in Step S101, it is judged for the vehicle speed whether it is less than a set pomt * 
predetermined value (km [ for example, / 5 //(h) ]). This finds whether it is at the time of a 1 fixed-speed 
run. Thus, it is judged to the setting vehicle speed of the after-mentioned [ the vehicle speed read at Step 
S101 ] whether it is almost equal. When equal, it progresses to henceforth [ Step S102 ] (when the 
answer of Step S101 is affirmation (Y)). When that is not right, the store (namely, renewal of the setting 
vehicle speed) of the vehicle speed present at Step SI 06 is carried out to the setting vehicle speed (when 
the answer of Step S101 is negative (N)), and it progresses to the routine after Step S200 ( drawing 4 ). 
[0047] When the answer of Step SI 01 is affirmation, it can be concluded that it is in a 1 fixed-speed run 
state, in this case In Step SI 03 which increments the timer (for example, the 1st timer which consists of 
a rise counter) which manages the time for asking for one data of the distance between two cars at Step 
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S102 and continues The distance between two cars (X) is read based on the information from the laser 
radar'sensor 31 that distance with the front vehicles as a front detection object of self-vehicles is 
detectable 

[0048] Next, at Step SI 04, it is judged whether it is that the time check by the 1st timer of the above 
carried out predetermined-time progress (deadline), when it passes, it progresses to the distance- 
between-two-cars calculation routine after Step SI 07, and when having not passed, the calculation is not 
carried out. When processing is advanced by the loop which passes through such step SI 03 ->S104 - 
>**, it has an interval for every step S103 execution, and reading by this step S103 is performed to the 
corresponding timing, and each reading data is memorized until it carries out this predetermined-time 
progress. Thereby, the distribution of the distance between two cars between the predetermined times 
concerned can be seen. 

[0049] When the 1st timer passes the deadline of, the following processings are performed only at once. 
Although it makes to calculate the average of the distance between two cars into a fundamental content, 
in the case of this example program, the distance-between-two-cars calculation routine is constituted 
there including each processing of calculation (Step SI 09) of an average of the vehicle speed with 
distinction (Step S105) of being a low speed, calculation (Step S107) of the distance-between-two-cars 
average, calculation (Step SI 08) of the distance between two cars/vehicle speed, and old old distance 
between two cars/vehicle speed. 

[0050] First, in Step SI 05, it is judged for the vehicle speed from the predetermined vehicle speed 
whether it is a low speed. Consequently, when an answer is in the low-speed state of under the 
predetermined vehicle speed in affirmation, Steps S107-S109 are skipped, only Step SI 10 (timer 
clearance) is performed, and when an answer is negative, Steps S107-S109 and processing of SI 10 are 
performed once to the timing. Therefore, the distance-between-two-cars calculation routine of Steps 
S107-S109 does not perform from a standpoint that it is not suitable for study of the distance-between- 
two-cars average at the time of a usual run from a viewpoint in this brake assistant control that a driver 
[ brakes operation ] will be assisted at the time of a low speed, i.e., a run state which is not filled with 
the time of a 1 fixed-speed run into the predetermined vehicle speed. Therefore, even when determining 
a buffer distance (X2) from the state of a distribution of the distance between two cars, as a result of 
making the distance-between-two-cars information at the time of the 1 fixed-speed run more than the 
predetermined vehicle speed with an object chiefly, although required sufficient suitable buffer distance 
is defined, it will become more exact and improvement in precision can be aimed at. Therefore, in the 
scene where Steps S107-S109 are skipped, as a result of not being set as the object of the accumulation 
as historical data, even when it is going to determine a buffer distance according to the distance- 
between-two-cars average acquired from the history of the distance between two cars, also about the part 
and the historical data to apply, the data based on the distance between two cars in the run state will 
become more exact, and can aim at improvement in precision again. 

[0051] when a deer is carried out and the vehicle speed is judged to be more than the predetermined 
vehicle speed at Step SI 05, in Step SI 07, the value of the distance-between-two-cars data memorized 
between the above-mentioned predetermined times (Step SI 04) is equalized (this calculation value will 
be cut also with what [ exact ] has the few bias which does not have dispersion more if this is further 
used together with the past historical data), and it transposes to the numeric value according to the 
vehicle speed at Step SI 08 further at this example program Here, it has supposed that it asks for the 
distance between two cars/vehicle speed, and this means having transposed the above-mentioned 
average about the distance between two cars obtained this time to the value (average) of the distance 
between two cars per vehicle speed. In addition, you may make it use the inverse number, i.e., the 
vehicle speed/distance between two cars, of this in this case. 

[0052] And in Step SI 09 following Step SI 08, the macro average is computed including the average 
data accumulated until now, the 1st timer is cleared at Step SI 10, and the routine of drawing 1 is ended. 
In this way, the value acquired at Step SI 09 is applied to a setup of the buffer distance X2 in Step S403 
( drawing 6 ) by this example program. 

[0053] It turns out what the distance between two cars the driver is having and running usually by the 
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above routine. Furthermore, in this example program, it is aimed above also at the history of the past 
distance between two cars. It can ask for an average thing from the history, and the peculiarity of the 
driver about the part and the distance between two cars can be grasped appropriately and certainly. The 
thing of a state with few biass about whether the driver is running with the distance between two cars ot 
how much usually is obtained. As a result of reflecting this in a setup of a buffer distance X2, the 
approach threshold XL (Step S404) corresponding to the property about how to take the distance 
between two cars of the driver more effectively and the feature can be set up. 

[0054] Steps S200-S210 ( drawing 4 ) are routines which compute the average of the foot transfer time 
from an accelerator pedal 20 to a brake pedal 21 . First, in Step S200, when it is judged whether it gets 
into the accelerator pedal 20 based on the information from the accelerator stroke sensor 22 and it gets 
into it (accelerator-on), it progresses to the processing which passes through Steps S209 and S210, and 
when that is not right, it progresses to Step S201 . 

[0055] In the case of the ** dull **** operation to a brake pedal 21 from the accelerator pedal 20 by the 
driver, A flag set here at Step S209 is a control flag for processing so that one data (foot-transfer-time 
data) may be obtained per step on substitute, is set at this step S209, and is cleared at the below- 
mentioned step S209. Moreover, the timer cleared at Step S210 is a timer (for example, the 2nd timer 
which consists of a rise counter) used for the time check of foot transfer time. At the time under 
accelerator-on, the processing by the side of the above-mentioned step S209 and S210 is always chosen 
for a driver to prepare for the ** dull operation of releasing an accelerator pedal 20 next and breaking in 
a brake pedal 21, and prepare for the surveillance of the ♦***, and calculation of the foot transfer time at 
that time. . 

[0056] If an accelerator pedal 21 is released, Step S200 will change processing to Step S201 side. At this 
step S201, when it is judged based on the information from the brake stroke sensor 23 whether it gets 
into the brake pedal 21 and it does not get into the brake pedal 21 by the loop this time, the 2nd timer in 
which foot transfer time is shown at Step S208 is incremented, and this routine in a loop is ended this 
time. Thereby, according to the driver having separated the leg from the accelerator pedal 21, it starts 
and the thing of the time check of foot transfer time can be carried out. 

[0057] Processing is further advanced to henceforth [ Step S202 ] to check the time which the timing 
which regarded as **** from an accelerator pedal 20 to a brake pedal 21 having been made by the driver 
when carrying out a deer, progressing to Step S201 from Step S200 next time after a loop and coming to 
get into a brake pedal 21 (brake-on), and the answer of this step S201 converted into negative from 
affirmation took for the ****. 

[0058] When getting into the brake pedal 21, first, it is Step S202 and it is judged whether the above- 
mentioned A flag for restricting to one data per step on substitute is set (that is, was the average of foot 
transfer time already computed like the after-mentioned or not?). Since the A flag concerned is in a set 
state by Step S209 by the loop of the beginning immediately after making the above-mentioned **** 
here, by the loop of the beginning of the immediately after concerned, Step S202 performs processing 
not more than step S203 only at once. And as a result of performing Step S207 (A flag clearance) at 
once then, as that to which calculation was already carried out, this routine is ended from Step S202 in 
that case, and, henceforth [ the following loop ], it progresses to the routine after Step S300. 
[0059] Although it makes into a fundamental content for the data about foot transfer time to ask for the 
time taken at above **** here with the timer value of the 2nd timer Furthermore, distinction of whether 
in the case of this example program, this timer value is more than over the predetermined time (for 
example, 1 second) (Step S203), It constitutes including each processing of calculation (Step S205) of 
the set (Step S204) to the foot transfer time of a timer value, and the average with old foot transfer time. 
[0060] First, in Step S203, it is judged whether the 2nd timer in which foot transfer time is shown passed 
1 second or more. Consequently, when an answer is judged that 1 second or more passed by affirmation, 
it excepts from calculation of the average and skips to Step S206 (timer clearance), only this step S206 
and Step S207 (A flag clearance) are performed, and when an answer is negative, processing of Steps 
S204 and S205 is performed once under the conditions below timer 1 second. Therefore, in the case of 
the state of **** from the accelerator pedal 20 with which the 2nd timer value for the time check of foot 
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transfer time passes 1 seconds or more to a brake pedal 21 From it not being suitable as foot transfer 
toe from a viewpoint how much - dull **** of time the driver has required in the brakes operation in 
Z time of a usual run even if - an accelerator pedal 21 - releasing - and after that brake - dull - a 
series of operations of breaking in 22 were performed -- an imitation - it can avoid adopting such foot- 
u-ansfer-thne data in this example therefore, the time concerning **** in - dull operation -- taking ; mto 
consideration - a buffer distance - a law - foot-transfer-time information even when considering as a 
way in case foot transfer time is less than a predetermined time (this example 1 second) chiefly -- an 
object - it can do - the need - although sufficient suitable buffer distance (X2) is defined, it wiU 
become more exact and improvement in precision can be aimed at Moreover, the set to the foot transfer 
time by processing at Step S204 is not carried out, either, but there is no 2nd timer value data in such a 
**** state if it is the object of the accumulation also as historical data, a result --brake troman 
accelerator pedal 21 ~ dull - even when it is going to determine a buffer distance according to the 
average of the foot transfer time acquired from the history of the foot transfer time of 22, from 
calculation of a mean time (Tave), also about a part to be excepted and the historical data to apply, the 
historical data to which foot transfer time exceeds a predetermined time will become more exact, ana 
can aim at improvement in precision . 
r0061] A deer is carried out and as a result of judgment at Step S203, if the 2nd timer value is less than 1 
second the timer value concerned is set as foot transfer time at Step S204. And in continuing Step S205, 
the average including the foot transfer time accumulated until now is computed, the 2nd timer and A 
flag are cleared at Steps S206 and S207, and this routine is ended. In this way, the value acquired at Step 
S205 is applied to a setup of the buffer distance X2 in Step S403 ( drawing 6 ) by this example program. 

r0062] the above routine -- a driver ~ brake ** from an accelerator pedal 21 ~ dull - in case **** is 
carried out to 22 it turns out how much foot transfer time is usually applied to it Furthermore, m this 
example program, it is aimed above also at the history of the past foot transfer time. It can ask for an 
average thing from the history, and the peculiarity of the driver about the part and foot transfer time can 
be grasped appropriately and certainly. The thing of a state with few biass about by how much foot 
transfer time the driver is carrying out ** dull operation usually is obtained, as a result of reflecting this 
in a setup of a buffer distance X2, the approach threshold XL (Step S404) which balanced the property 
about the ** dull operation for **** of the driver and the feature more effectively is set up - things are 

fo063] Steps S300-S3 12 ( drawing 5 ) are routines which supervise the braking G which is the vehicles 
information relevant to brakes operation, and calculate average braking deceleration, first, in Step S300, 
when it is judged whether it gets into the brake pedal 21 based on the information from the brake stroke 
sensor 23 and you get into it (brake-on), progress to Step S301 , and when that is not nght, pass 
processing of Steps S3 1 1 and S3 12 - the timer and G flag related to this routine are cleared, and it ends 
[00641 The timer cleared at Step S31 1 here is a timer (for example, the 3rd timer which consists of a rise 
counter) used in order to see the slowdown G of a predetermined time. Moreover, G flag is a control flag 
for processing so that one data may be adopted per [ by brake treading in ] slowdown brake * - dull - 
while 21 is not stepped on, Step S300 has always chosen the processing by the side of the above- 
mentioned step S31 1 and S312 to prepare for calculation of the deceleration under the braking when a 
driver next broke in and brakes a brake pedal 21 . 
r00651 If it gets into a brake pedal 21, Step S300 will change processing to Step S301 side during the 
brake treading in concerned henceforth. At Step S301, it is judged whether G flag for adopting one data 
per [ by brake treading in ] slowdown is set. Although a routine is ended from this step S 301 here when 
set (i e when it was already under braking this time and slowdown data storage is performed) By the 
loop of the beginning immediately after making treading in to the above-mentioned brake pedal 21 From 
it being in the change state by Step S3 12, first these G flags by the loop of the beginning of the 
immediately after concerned Step S301 will choose less than [ step S302 ], processing will be advanced, 
and processing which passes through Step S302 or subsequent ones is performed until the distinction 
result in the step S301 converts henceforth, when progressing to Step S301 from Step S300. 
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[0066] That is, when G flag is not set, at Step S302, reading of Slowdown G is performed based on the 
information from every this step S302 execution and the order G sensor 32. thereby - brake ** -- dull ~ 
the slowdown G of vehicles is always supervised during vehicles braking accompanying treading in ot 
2 1 Next in Step S303, it is judged for the read slowdown G whether it is less than a set point 
predetermined value (for example, 0.05G). This finds whether predetermined within the limits has the 
slowdown G at that time. Thus, it is judged, when equal, it progresses to henceforth [ Step S304 J, and 
whether the slowdown G serially read at Step S302 is almost equal to the set point updates the set point 
at Step S3 10, when that is not right, and it ends this routine from this step S3 10, and progresses to the 
routine after Step S400 ( drawing 6 ). . . 

r00671 When the answer of Step S303 is affirmation, it can conclude that the vehicles deceleration under 
brake treading in by the driver is within the limits of predetermined, and it is judged at Step S304 m this 
case whether it is that incremented the 3rd timer for seeing the average of the slowdown G of a 
predetermined time, and the time check by the timer carried out predetermined-time progress in 
continuing Step S305 (deadline). Thereby, it is judged whether calculation of an average of Slowdown 
G is possible. And Steps S306-S309 are skipped until the 3rd timer passes the deadline of, and this 
routine is ended. Thus, reading by every step S302 execution and this step S302 is performed, and each 
reading data can be memorized until this predetermined time passes, when processing is advanced by the 
loop which passes through step S302 ->S303 ->S304 ->S305 ->* * . On the other hand, if this 
predetermined time passes and the 3rd timer passes the deadline of, it will progress to the processing 
after Step S306 to the timing. . 
[0068] It can use for the computation not more than step S306 for the information on the slowdown G 
when time for the slowdown G under brake treading in to be within the limits of predetermined carries 
out predetermined-time progress by this in this way. Here, processing not more than step S306 is 
performed only at once to adopt one data per the basis of such conditions, and slowdown. Although it 
makes to calculate the average of the slowdown G in this case into fundamental contents there, it 
constitutes from this example program including each processing of calculation (Step S306) of the 
average slowdown G, and calculation (Step S307) of the average with old average slowdown G data. 
[0069] That is, in Step S306, the average of the slowdown G in the above-mentioned predetermined 
time (Step S305) is calculated. If this calculated value is relatively large here as for this as a result of 
being what is chiefly computed only under the above conditions, here, the part and its driver Can 
conclude that there are the inclination and the feature to which sudden braking is applied almost 
relatively, and if this calculated value is relatively small, the part and its driver it can be concluded that 
there are the inclination and the feature to which ****** is applied almost relatively (if this calculation 
value has such semantic attachment and this is further used together with the past historical data, it will 
cut this presumption also with what [ exact ] has the few bias which does not have dispersion more) And 
in Step S307 the macroscopic average is computed from the average accumulated until now, the change 
of G flag and the clear processing of the 3rd timer by Steps S308 and S308 are carried out after that, and 
this routine is ended. In this way, the value acquired at Step S307 is applied to a setup of the buffer 
distance X2 in Step S403 ( drawing 6 ) by this example program. 

[0070] brake ** according to a driver at the above routine - dull ~ the deceleration of the average 
vehicles concerned produced usually is known during treading in of 21 Even when seeing the slowdown 
G between predetermined times, the slowdown G when time for the slowdown G under brake treading 
in to be within the limits of predetermined carries out predetermined-time progress chiefly can be used 
for calculation of the average, except it, as a result of being able to do the outside of an object, although 
required sufficient suitable buffer distance (X2) is defined, it will become more exact and improvement 
in precision can be aimed at in this brake assistant control, moreover, even when reading the slowdown 
G which the vehicles under braking produce, under conditions to which Steps S307 and S308 are 
skipped As a result of not being set as the object of the accumulation as historical data, even when it is 
going to determine a buffer distance according to the average braking deceleration obtained from the 
history of the deceleration of the vehicles under braking, also about the part and the historical data to 
apply, the data of the slowdown G will become more exact and can aim at improvement in precision. 
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r0071] In this example program, it is aimed above also at the history of the slowdown G of the vehicles 
under past braking. It can ask for an average thing from the history, and the peculiarity of the driver seen 
from the slowdown G under the part and brake treading in can be grasped appropnately and certainly . 
During braking by treading in of 21, take lessons from what braking G arises usually on vehicles, and 
the thing of a state with few biass is obtained, brake ** of a driver - dull - this can set up the approach 
threshold XL (Step S404) corresponding to the property about the generating braking G as the result 
reflected in a setup of a buffer distance X2, and vehicles information more effectively concerning the 
brakes operation of the driver, and the feature ■ ,■«••♦ ■ 

[0072] Steps S400-S409 ( drawing 6 ) are routines which will set up the threshold that it is risk it it is 
related with the distance between two cars and approaches above, and set up the parameter of brake 
assistant control First, in Step S400, the distance X between detection value empty vehicles of the laser 
radar sensor 31 is detected, and the relative velocity Vr (=dX/dt) with a front obstruction is calculated at 
Step S40. Furthermore, at Step S402, the physical stopping distance XI (=Vr [2 ] / 2g) at the time of 
slowing down with a certain deceleration g is calculated. 

[0073] Next in Step S403, by this example program, the feature of a driver is presumed and a butter 
distance X2 is set up from drawing 3 , drawing 4 , the average about the distance between two cars 
obtained by each routine (Step S100- SI 10, S200-S210, S300-S312) of drawin g 5 , the foot-transfer- 
time average, and the slowdown G average. As this example, a relation as shown in the following table 1 
is shown. 
[0074] 
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[0075] Next, in Step S404, if it approaches more than this, the approach threshold XL that it is risk (it is 
less than the state; safety distance which passing approaches) will be computed. This setup was made 
into the sum of the stopping distance XI which is physically rich, and the buffer distance X2 concerning 
cognition and **** therefore, the stopping distance XI as a brake stopping distance computed from 
relative velocity Vr in this example program and each above-mentioned average (the distance between 
two cars / vehicle speed average --) In continuing Step S405, by judging whether the actual distance 
between two cars X is larger than this threshold XL by making into a threshold the sum with the buffer 
distance X2 set up according to the foot-transfer-time average and three physical quantity of the average 
slowdown G When it approached when the distance between two cars X at that time was less from this 
threshold XL, and it can be judged as it approaches and it is judged as ****, the brake assistance 
which gives brake pressure higher than the brake pressure generated by the brakes operation of a dnver 
can be made to perform. . 
[0076] When it does in this way, appropriately as an adjustable controlled variable which applies a 
buffer distance X2 to the stopping distance XI Determination, Can set up and the aggravation of a 
feeling depended for going into brake assistance frequently and being effective too much if it depends 
for the threshold of a safety distance on the composition defined uniquely, although the operation 
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pattern of a driver is various is caused. Or situations like - the effect of original of a system fades 
conversely - can also be avoided, the approach threshold XL corresponding to the property of the driver 
can be set up, correspondence nature can be raised, and the function of brake assistant control can be 
demonstrated appropriately the neither more nor less. 

r00771 As illustrated to the above-mentioned table 1 , when a buffer distance X2 is set up according to 
the size of three physical quantity, foot transfer time, the distance between two cars, and Braking G 
(slowdown G), in this case It is possible to grasp the peculiarity of the driver more appropriately and 
certainly by monitoring all of how to take ** dull operation of the driver, Braking G, and the distance 
between two cars continuously. In a setup of a buffer distance X2, this can be performed more finely, 
the feature of the driver concerned can be correctly presumed from all the field of them for any element, 
and the optimal buffer distance X2, therefore the optimal approach threshold XL can be set up. 
r00781 The buffer distance X2 should respond to the distance between two cars, foot transfer time, and 
the combination of the size of three elements of Braking G here in Table 1. About distinction of the size 
of each element, the predetermined value for distinction about the foot-transfer-time average is 
established [ average / foot-transfer-time ], for example, and it is about whether it is beyond this 
predetermined value. Moreover, about the distance-between-two-cars average, the predetermined value 
for distinction about the distance-between-two-cars average is established, and it is about whether it is 
beyond this predetermined value. Moreover, about the slowdown G average, the predetermined value tor 
distinction about the slowdown G average is established, and it is about whether it is beyond this 
predetermined value, the method of distinguishing size of ******** - it can carry out - therefore -- 
Table 1 ~ the combination of this size - as the feature of a driver - the thing of the 1st column to the 
8th column - a case ~ dividing ~ carrying out - having --****. 

r00791 And about the buffer distance X2, the value of the buffer distance which should be added is 
assigned according to this. Five fields, "small smallness", "smallness", "inside", "size", and "size size , 
are classified, and each field is received here, in this order The value of a buffer distance respectively 
smaller than " as a predetermined value defined beforehand", Like "the value of a small buffer distance , 
"the value of the buffer distance of the degree of middle", and "big value" of a buffer distance and the 
value of a bigger buffer distance than "", the value of five sorts of buffer distances X2 can be set up, and 
it can set up finely. 

[0080] In addition, even if this invention does not bar carrying out without using together all ot these 
three elements, and each routine of drawing 3 , drawing 4 , and drawing 5 is independently used for it, 
respectively and it carries it out combining the routine of this drawing 6 and following drawin g 7 , the 
mode which combines drawing 3 , drawing 4 , any two combination of each routine of drawing 5 , and 
the routine of this drawing 6 and following drawing 7 is sufficient as it. 

[0081] Like previous statement in the aforementioned step S405, although it is the judgment step ot 
distance-between-two-cars >XL, by this example program, the following processings are also further 
considered in less than [ step S405 ]. That is, the value of bus-available threshold which determines the 
timing which it is judged whether the actual distance between two cars is larger than the approach 
threshold XL, chooses the treading strength / the braking G property usual at Step S406 at Step S405 
according to the result since it still is not dangerous when large, and starts the below-mentioned assistant 
control (Step S505) at continuing Step S408 is enlarged. . t _ + 

[0082] It is made easy for Braking G to become large to treading strength rather than usual at Step S407, 
to choose the property which strengthens effectiveness, to, make small the value of bus-available 
threshold which determines the timing which starts assistant control at Step S409 on the other hand, 
when [ with the actual distance between two cars smaller than the approach threshold XL ], namely, 
passing approaches, and to start brake assistant control. OAn£X 
[0083] Thus, as brake treading strength / a damping characteristic, two properties (Step S406), i.e., 
normal normal brake treading strength / damping characteristic, and the brake treading strength / 
damping characteristic of high gain (Step S407) are prepared beforehand, and it controls to change these 
alternatively and to make them apply according to the result of Step S405. Thus, as fluid-pressure gam 
over the brake input by the driver may be made high at the time of the brake assistance which gives 
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brake pressure higher than the brake pressure generated by the brakes operation of a driver when it 
approaches and is judged as it can perform it, and it may consider this control In this case, ; it the 
time of the brake assistance, rather than usual, the braking fluid pressure exceeding die brakes operation 
force more quickly can be started, and it can respond to brake assistance appropriately. 
r00841 Steps S500-S508 ( drawing 7 ) are brake assistant control routines, first, the step S500 -- setting - 
- the detecting signal from the brake stroke sensor 23 -- being based -- brake * -- dull -- the amount of 
strokes of 21 is detected and brake stroke speed is computed from the variation of a predetermined time 
at the following step S501 thereby - brake ** -- dull -- the brake input speed of the driver m process in 
which 21 is broken in is detectable as brake stroke speed 

r0085] Continuing Step S502 is a step a brake pedal 21 judges it to be whether it is OFF (there is 
nothing brake ** dull **** rare ****). As a result of judgment at this step S502, in OFF, bus-available 
flae is cleared at Step S509, and it cancels assistant control. If bus-available flag enters at assistant 
conditions, and shows whether it is under [ control ] ******** and this flag is set here (Step S509), it is 
a flag meaning assistant being under control. 

[0086] On the other hand, when getting into the brake pedal 21 as a result of judgment of Step S502 
Furthermore, it is judged whether this bus-available flag that goes into assistant conditions and shows 
whether it is under [ control ] ******** in Step S503 is set. When assistant control is already started 
when set namely, it progresses to Step S505 (assistant control), and control is continued, and since when 
that is not right finds whether it is in the timing which should carry out assistant control, processmg is 
advanced for Step S504. 

[0087] At Step S504, it is judged whether brake stroke speed (Step S501) is larger than bus-available 
threshold A judgment at this step S504 is for giving the predetermined assistant force, when the 
detection brake stroke speed in the brake ** dull 21 treading-in process of a driver exceeds rather than 
bus-available threshold by this. And at this example program, bus-available threshold used here is 
determined at the aforementioned steps S408 and S409 ( drawing 6 ). since [ therefore, ] it was judged 
that it approached too much in the aforementioned step S405 - as the bus-available threshold -- 
smallness - when bus-available threshold is chosen, this will be interlocked with, this bus-available 
threshold will be applied as a bus-available threshold for distinction at this step S504, and the judgment 
with brake stroke speed can be performed 

[0088] As a result of a judgment at Step S504, when brake stroke speed is larger than bus-available 
threshold (i.e., when treading in with a brake is large), it presumes that it is urgent, and assistant control 
is performed at Step S505, and bus-available flag is set at Step S507. On the other hand, although 
assistant control is not performed as a result of a judgment when brake stroke speed is not larger than 
bus-available threshold (Step S506), it is Step S508 and treading strength and braking G feedback 
control are performed based on the defined gain in Step S504. What gain here was determined as at the 
aforementioned steps S406 and S407 ( drawing 6 ) is used. 

[0089] In this way, once the answer of the step S504 is affirmed by the loop of step S502 ->S5UJ - 
>S504 brake assistant control will be started to the timing. As a concrete example which gives the 
predetermined assistant force to it when brake stroke speed exceeds here rather than bus-available 
threshold, in order to perform assistant control here at Step S504 A control unit 29 drives a solenoid 
valve 45 so that the vacuum valve 43 of the aforementioned negative pressure booster 25 of drawing 2 
may serve as a closed position and a breather valve 44 may serve as an open position, by introducing the 
atmosphere into the transformation room 41, generates differential pressure with the negative pressure 
room 42, and generates a fluid pressure in a master cylinder 26 - a wheel cylinder. Therefore, thereby, 
assistant control is performed. 

[0090] According to this brake assistant control as mentioned above, it can respond also to various 
operation patterns of a driver as if assistant control can be made to perform at the time of the brakes 
operation of a driver. By monitoring how taking ** dull operation of a driver, braking deceleration and 
the distance between two cars continuously, in view of the property of the driver, the peculiarity of the 
driver concerned can be grasped, the approach threshold of the distance between two cars corresponding 
to the property of the driver concerned can be set up the more nearly optimal, and the state where 
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passing approaches exactly is detected, and for the driver concerned, a system can carry out brake 
assistance and becomes what has brake assistance more suitable for the driver concerned. This system 
also for a driver with the feature vacates the distance between two cars conversely also for a driver with 
the feature which packs and runs the distance between two cars, and it runs therefore, further Also for 
each driver which has the feature separately depending on how to apply pedal operation and braking 
from skillful degree age etc. The effect of having correspondence nature it being large, possible 
correspondence and high also in these drivers, and making them demonstrating the function of brake 
assistant control original appropriately the neither more nor less can be pulled out further. 
r0091] As a concrete example of which assistant control is canceled at Steps S506 and S509 on the other 
hand a solenoid valve 45 shall be driven and control shall be ended so that the vacuum valve 43 of the 
aforementioned negative pressure booster 25 may serve as an open position and a breather valve 44 may 
serve as a closed position. In addition, since the vacuum valve 43 serves as an open position and a 
breather valve 44 serves as a closed position by the energization force of a spring, intercepting 
energization of a solenoid valve 45 is also given to the purpose of a control end. 
[0092] In addition, this invention is not limited to the form of the above operation. For example, 
although the buffer distance was gradually set up in the aforementioned table 1 when three physical 
quantity was used, this invention is not restricted to the method of setting up a buffer distance gradually 
such and can be carried out also by the method of calculating the value of a synthetic buffer distance, by 
using these three physical quantity as reference data using the table and map which made property data 
memorize beforehand. 

[0093] Moreover, it is a book, even if it uses brake treading strength, a brake fluid pressure, etc. not only 
instead of this but instead of brake stroke speed, although composition which performs assistant control 
is made into **-SU in the example of the above-mentioned control program for example, when brake 
stroke speed exceeds the threshold for the comparison. 

[0094] moreover, the brake assistant method which performs assistant control which generates the 
predetermined damping force (braking fluid pressure) exceeding the brakes operation force of a driver is 
not the thing to depend on a negative pressure booster 25 like drawin g 2 and which is restricted -- 
needless to say -- moreover, this invention -- electromagnetism - it is widely applicable including the 
case where it is based on a brake system 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] A brake assistant system can expect that a stopping distance 
is shortened and an effect can be demonstrated at safety at improvement, if an operator [ brakes 
operation ] can be assisted in the scene where the operation of this system - a forward vehicle carries 
out a quick stop - should be needed. On the other hand, if its attention is paid to the operation pattern of 
the operator who will be assisted, it is various by a skillful grade, skillful age, etc. Moreover, even if, 
even if it is the operator of the same age and a skillful degree, it may become various also according to 
the difference of vehicles operation of an individual. When carrying out a deer and defining the 
threshold of the above-mentioned safety distance uniquely, the following points (problem) can be 
pointed out. 

[0004] (b) Since an operator's operation pattern was not concerned variously but the threshold ot a 
safety distance is defined uniquely, if a threshold is set up according to the property of the operator who 
maintains the average distance between two cars, since the above-mentioned auxiliary braking is started 
frequently, for an operator with the feature which packs and runs the distance between two cars, the 
aggravation of a feeling depended for being effective too much may be caused. 
[0005] (b) If the distance between two cars sets a threshold to a small side on the contrary, for the 
operator who vacates and runs the distance between two cars, the opportunity of auxiliary braking will 
decrease and the effect of a system will fade. 

[0006] Therefore, it is desirable as a brake assistant system to be also able to raise the correspondence 
nature from such a viewpoint, to demonstrate the function of original of brake assistant control 
appropriately the neither more nor less, and to make it get. Moreover, it is more desirable by enabling it 
to monitor how to take pedal operation of an operator, vehicles information (braking G), and the 
distance between two cars continuously that the situation that the system concerned should be operated 
exactly can be detected and brake assistance can be carried out by grasping the peculiarity of the 
operator concerned and setting up the threshold of the distance between two cars corresponding to the 
operator's property. 

[0007] this invention will realize the brake assistant system in which is going to add an improvement 
from these points also based on the consideration described also below based on the above 
considerations, can also raise the correspondence nature from a viewpoint mentioned above, and excess 
and deficiency do not have, either, is made to demonstrate the function of brake assistant control original 
appropriately, and it deals. Moreover, a brake assistant system will be offered by supervising one or 
more [ of how to take ** dull operation of an operator, braking deceleration, and the distance between 
two cars ] at least, and grasping the peculiarity of the operator concerned. 
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MEANS 



Means for Solving the Problem] The following brake assistant system is offered by this invention. That 
is this invention is characterized by providing the following to a brake assistant system. A means to 
detect distance with the front detection object of self-vehicles. A means to detect the car body speed of a 
self-vehicle. A means to calculate relative velocity from this front distance and this self-vehicle speed. A 
means to calculate a brake stopping distance from this relative velocity, a means to compute the ^buffer 
distance added to this brake stopping distance, the means that makes a threshold the sum of the brake 
stopping distance and buffer distance which were computed, a means to judge that it approaches too 
much when the present distance between two cars is less from a threshold, and a brake assistant means 
to give brake pressure higher than the brake pressure generated by an operator's brakes operation when it 
approaches and is judged as ****. . . jl 

[0009] Moreover, when computing a buffer distance from the self-vehicle speed, it is characterized by 
what the threshold of the distance between two cars corresponding to the property of the operator 
concerned is set up for by supervising one or more [ of how to take ** dull operation of an operator, 
vehicles information including braking deceleration, and the distance between two cars ]. 
[0010] Moreover, it is characterized by what a float is determined for according to this mean time 
including a means to compute a mean time, at least from the history of the foot transfer time from an 
accelerator pedal to a brake pedal. 

[001 1] Moreover, it is characterized by what a float is determined for from the history of the distance 
between two cars according to this distance-between-two-cars average including a means to compute the 
distance-between-two-cars average, at least. 

[0012] Moreover, it is characterized by what a float is determined for from the history of the vehicles 
order deceleration under braking according to this average braking deceleration including a means to 
compute average braking deceleration, at least. 

[0013] Moreover, it has further a means to compute a mean time from the history of the foot transter 
time from an accelerator pedal to a brake pedal, a means to compute the distance average between 
history empty vehicles of the distance between two cars, and a means to compute average braking 
deceleration from the history of the vehicles order deceleration under braking, and is characterized by 
what a buffer distance is determined for according to the size of three physical quantity, these mean 
times, the distance-between-two-cars average, and average braking deceleration. 

[0014] Moreover, small [ the distance-between-two-cars average ], when average braking deceleration is 
small, it is characterized by what the value of a buffer distance is set up for sufficiently more greatly 
than usual greatly [ the foot-transfer-time average ]. 

[0015] Moreover, greatly [ the distance-between-two-cars average ], when average braking deceleration 
is large, it is characterized by what the value of a buffer distance is set up for sufficiently smaller than 
usual small [ the foot-transfer-time average ]. 

[0016] Moreover, the historical data to which foot transfer time exceeds a predetermined time are 
characterized by what is excepted from calculation of a mean time. 

[0017] Moreover, it is characterized by what a buffer distance is determined for from the state of a 
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distribution of the distance between two cars at the time of the 1 fixed-speed run more than the 
predetermined vehicle speed. . « .« ^u^i* 

f00181 Moreover, it is characterized by what the distance between two cars / vehicle speed or the vehicle 
speed / distance between two cars is used for instead of the distribution of the distance between two cars. 

[001 91 Moreover, it is characterized by what vehicles deceleration when time for the vehicles 
deceleration under brake treading in to be within the limits of predetermined carries out predetermined- 
time progress is used for calculation of the average for. 

[0020] Moreover, a brake assistant means to give brake pressure higher than the brake pressure 

generated by an operator's brakes operation when it approaches and is judged as **** is characterized 

by what fluid-pressure gain over the brake input by the operator is made high for. 

[0021] Moreover, an operator's brake input speed is detected, and when it had further a means to give a 

predetermined pressure when input speed exceeded rather than a threshold, and approaches and is 

judged as ****, it is characterized by what the value of this threshold is made small for. 

[0022] Moreover, an operator's brake input speed is detected, and when it had further a means to give a 

predetermined pressure when input speed exceeded rather than a threshold, and approaches and is 

judged as ****, it is characterized by what the value of the pressure to give is enlarged for. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . 

[Drawing 11 It is a whole block diagram concerning one example of the brake assistant system ot this 

invention. 

[Drawing 21 It is the block diagram of an example of an applicable negative pressure booster. 
[Drawing 31 It is the flow chart which shows an example of data processing which a control unit 
performs, and is the program flowchart which shows the part. 
[Drawing 41 It is drawing showing a part of the flow chart of other similarly. 
[Drawing 51 Similarly, it is drawing showing a part of the flow chart of further others. 
Prawing 61 Similarly, it is drawing showing a part of the flow chart of further others. 
[Drawing 71 Similarly, it is drawing showing a part of the flow chart of further others. 
[Description of Notations] 

20 Accelerator ** - Dull 

21 Brake** Dull 

22 Accelerator Stroke Sensor 

23 Brake Stroke Sensor 

25 Negative Pressure Booster 

26 Master Cylinder 

27 Wheel 

28 Wheel Rotational-Speed Sensor 

29 Control Unit (Controller) 

31 Laser Radar Sensor 

32 Vehicles Order G Sensor 

41 Transformation Room 

42 Negative Pressure Room 

43 Vacuum Valve 

44 Breather Valve 

45 Solenoid Valve 

46 Operation Rating Rod 

47 Solenoid-Valve Linkage - Member 

48 Push Rod 

49 Reaction Disc 
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[Drawing 4] 
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[0009] $rc, e*ajb^5^8E«*nctiirs«^ 
err*, ct*««fr*t.oi»*». 

[0 0 l 0] *fc> 7^*;V^;Wpe,:7V— 

*a<i:fcK¥*&*iiBicjBi;T*»»»iiB«feer 

[0 0 1 l] tfz. VHENlOJBlIfr&s •HR* a FJ9 

[0012] ■tn.. um*<oMn<ow&ffite&omwi? 

[0 0 13] tit. 7<rit>W<?>\<fr£>7'ls-*'<-?fr 
KV4Ktt0390«aiOM«lceCTMB»l 

[0014] nmmrm*M&*. : %<. &-omm 

[0 0 15] Sft, ■B«M¥*Hi*l | <h«<s ftoMB 
so !»®i:-r5t.<DT-fc5. 



(4) 



1 1 -1 2 4 0 1 9 



[0 0 16] Sft. Bg^H^mS^ra^iB^SSKx 

[oo i 7] m^Mm^±<r>-^m^7^<omm 

[0 0 18] Sfc, wnfflBto»#0«*>t)fc:, SUSS 
[0 0 19] *fc, 10 

i^©«rtic**i*W( | iw»iiWHii'fcteo*w 
«aa*. T^ffiofi-JP^^ ct*¥f&t-rz>*> 

[0 0 2 0] Sfc, ttifiUJUftWWitl^fc*^ 51 

[0021] sft, mnm<ozr)s-*xt>}imz®tii 
[0022] 3«te#or^-*A*ja«*«m 

[0 0 2 3] 

frfr &f££aa© b*v>«*— «fl9ts***l*te «fc 

[0 0 2 4] CClC, W*«2C«0»<^ 



t-oaiBSOtttt*^*"^ M5»c»ifiLasr0tt»* 
[0025] toJfr&fcfcv^T, ^ofiKEaictinx.^ 

ns^<afflsns**sa«iK^>Tii. a* 
a3ftvta*a5e«oj:9fcs fctwe** 

^fr&©RaM^¥i^fcJ6UT^ailll*i*£"*' 
sa«*\ |«W©aa«>tlWaia«0M* 

3Fa«a***w*s^^5©R J F'9«aftfcJS 

o ±eoci:**ii-rsci:*i«-pe*. at. cn&o« 

**aw*o«*u:a3rc*. w*.tf£Bsewaw«« 

ateE*«ti*is*^ *»>«ia«ic*©ate«©wi9u 
[0026] #*b<i*, m&m6mm(D£5 
30 aaao3oor^T©*«ao**«>c*stT*»a 

c ©*§-&«. ^oais*©"****** *y»«a** a 

©3MS#© ^ -b =& * 0 jggjfr-PSt^fflfi^ bto 5 c t 

cti**o*»a* 4 <ff^ct*^*- *oaa«ri«»c 

40 aa*oWR%iE«fc»3eLT, a*ft*rara* «£o 
Taaabfc^fcWfc-rscfctfT?**. ut»-»x 

^ictoTfe. asicaawMta^fftfi***** 
fe-pae^icfioTt, afc«x «iioa»v^»*s 

^ S^^HM^^WWOMt* T*a« lc^#«: tolS 



(5) 



1 1 -1 2 4 0 1 9 



[0027] £fc> mmms^m. wmaws* 

«3£-T*«*lc43VT, ffl|#*7Sfcttlfl**8e«© 
M©**©fi»*fc*fc«fcfc*0*** c ***** « 

5 73 taw? * s t * o 

[0 0 2 8] £fc> 7>,1il*«#M*V7V 

■rzm&Kts^?, «*H9e«o»<te, www 
^•■rs^tfiKk b-c, #38K:gi«n?*s. <:©*?£*■ 
b* <o'&zr u-***^***^ t ^ -5 HW)^ 

©ifii±^0ns„ 

[0029] *«wk*^ti±» n&m 1 OGtt 
m«*a«±©-^5i^^^*^ Kfito ^ 



fc. *DIE5l*t»©t*-3T, IKOfttWWl*. * 
fc, COJWtefe^T, 1 £«©&<> WWE 

BBBt*JBv»*fMH:bTfeJ:<. |3)«lcbT±fe©c 

[0 0 3 0] Sfc. mbHi ztiM0lo«om&zi> 

IE5tfct>©fc*tK «fiSlS«#T*7U-*7-^b 
J§£©*?5«3IS«HE-r-* t bT t«*t 14^T 

) $ijt!j>ti©»w©M)S J s©aM^e>#e.tvs ;s F*§ts 

©£\ &J8*S*W*5i«©JaEK:-^Tfc> *t»iE5t 
[003 1] 3B(tt»»<fcx SiSLii 

h1S.K>, C©*3ft«W**U*bT5«BWlbT 

[0032] sfc* 4«B©»<tex 

±Hiof : :i:€ti:m«©ffi^ ; &^^2»*®^ t >^^ 3855 
bjfi^tWWrStifcJ:*^ ^b#^«©fii ; S:'J^<^" 
SMWOlWteUT, *i«T**So <1©«^W:> 

i:T% ^■©A±)ji**^b€V^ffi*t) 1 £>±lHloftt€lc 

m*offA**MFr« <fc ^ Tb-^7->x h *-r 
©«•&^c^ffiS^CJSffl•^?^^ OTEtt^ssEtbia^fcWBi 
$ns©ica»L. tn»c-ftt>*T. igu±8yH<ob€ 

tffrS.SC £i:*t>> ±fB©*'5*Tb-^7->Xh^ 
Si©t?li. *5ffl8«> c©J; ; 5*S , J» ; Sr ! fc*ai*bT* 

so »<k, n««c. ae*©Tb-^x±i)iS^mb, 



[00333 

tBT», 0 1 tt£(W>*«HTfc*. 01^ 2 0, 2 

^lx-^aOMfcjRr. 7w^;V2 i k 

pl^-feV+J-b 2 3 3^fiS^!lT-li, 7^ 

[0 0 3 4] Sfc. **SSWfei±. ?W*^^2 1 

->y i/?-?3£%.-£tt7^-*¥&B- mmti) 

#»«S2 7 0*-f-JU5"J ^ (W/C) 20 

2 614. «W*rtltT^5ftS7-^> 2 5*tl* 
So frfr*ftff^*2 5*«TS^>-f 'J >^ 
2 614, j»9>f/<fcJ:*rU-*^^2 

*«ff*ffl*-r*^ tsars I*, ft 

[0 0 3 5] 0 2liftE7-X*©«fi£0"?&t>. « 

So ftffi7-X*2 5li. ;<7-«VV4 0tm 
77L5 4tCj;oTtt^e»tlSSffiS4 1 £ft£EiI4 2 

OtU bfctfoT. ftE^4 2fcttiyyvfl1 , a 
#lcmS©ftffi*^^ , '^» /<7-«bV4 0 
ti. *£#4 3. *5l#4 4*3«fctfS«#4 5«:«*.. 

2fc^r&Kfc. ^-VX7'J^5 3 a, 5 3b. 

Wr-7?h»*~-wfv*9s 5, X7';V^5 6 

[0 0 3 6] ^ffiS4 114. /V7-tfXhV4 0©ftffi 
&B&5 1 *aUTftE^4 2 i:|I)Cftff#aii:fcS*§° 

t± N X£#4 3*3<fctf*&#4 4 ©P^ 
gflW^txSo 02<DtfS£©»K. ftBEfflK5 lOlP 



1 1 -1 2 4 0 1 9 

10 

#gp# (B*> 8W*4 7©:&a86l5fc©fBk: , J*->*7 
y V**5 3 a*^ftS*fc««#H*©-t»»'f* , « a) 

fevD y^-i/X^y >75 3 a. 5 3bO^C,J; 

„ ®tts<d a *) K±fea&#»i&sp*t 4 7 ictsit^^« 

#4 4 ©#&5 2 #*§HRK<D;*:§UEIB8eB (±IEf§# 

TV»*tt* C^St^SS) T-li, gff^4 Ucliftffi^4 
2fr&ftffitf*a*U Lfcff^T> £E^4 114. ftffi 
ttMT*ftff^4 2 tEW«!l^^t^5. 7U-*3E 

[0 0 3 7] LfrLT. &BES4 1 £14, fU-^mi} 

x^—>y v^"2 6ic«*«n^*^es«ns. r 

-< V^"D>y K4 63bV<«7— ^h>4 0<D4ncJ?Lj££ 
JK#3fflft»**4 7*V<9-t!XhV4 0fc«tT@>l"£ 

^m^©^ °- * mm®?* t > y*->*7y 

>^5 3 a©^1im7t;*»i:*t>. «£#4 335.fctf;*:« 
#44 fc«S±5iE©f§ «#{*^1liSbTftEaK 1 1 % 
MUSiSte**. C<0ftEiiKl l<DEflCte«>©fi[B 

►3 N c ofiatfr 6«6 jcmis^aidgpw 4 7 tftff-rs 

fc. *-©f§##ffcl4ftEIB& 1 1 O^PgPfc^bfc« 
4 7 <D#& 5 2 C C T^omtt^^^StnT^^ffi 
titr t bhjgff*4 1 fctt*«ffi!«i*»n» ftffi^4 2 i: 
[0 0 3 8] COi^^Sl^.^ 5<0$"J»fc 

^©m«^i-*om?K#a!«)a5«4 7^x^y v^s 6 

lcStUTB**73l^l;:?S:§l^ti> ftffaKl l*iBU5 
i:i:feti:^^2aK*Ba)K2*S{4Bt^U ±f3t 

^^2 1 7b'!XhD-^bfci:€^S^liKm?K#t ! 4 5 
> #»8Lfci:*teBHl^ ftffiS4 2 fc^JE^4 1 t<om 

a^5s»frs 0 asfc. ^^4 4ii> 

#4 5««Bl«Uftk*teBI*% ^ffi^4 1 lc^c^#A 

$ns. *^t, Kars^-fsvyrfx «fflt#4 5* 
igt!)Sij»rnif. m«#4 5^E6«snfe^sa[#aS) 

gp«4 7««H*it*ftfcXba-^bs »£#4 3*5.fc 
If 4 4 (DmWmtttffttotvZo ZtlK. £. K> fiEM 
4 2t^ffl4 1 toratcMBE^C, 'J7^->3>'t 
-rX*4 9^LTy->iO-y F4 Sfcilf^*-^ 
so y>^2 6lC^* n et>»?, : &*«2 7lC«bT7U—^ 
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[0 0 3 9] 01IC5S9, *g«fc«Ttt. ^u-*7-> 
X F#8«frfr5ft£:7-X* 2 5%#A,T«fJST't, 

7S/XfM»*fJ5MWHI (3yhD-7) 2 9l£«k 
R»9WttB2 9K:a:, 7U-*XhD-^ 

-t>-9-2 3v &mm2 1 (ommwt&u&tz&ify*)- 
»w<osa«)S*^a'j^-r sm&g -t: 3 2 e ©m*i 

[0 0 4 03 TJ^b^hD-^, 7P-WhD- 

T««stu AADWBiattk, ttUffiasus (cpu) 

kiyontiiv^ttn-rsGfltEDi (ram, rom§) 
mux* 5*ws-r««wn»*tB*"rsia*BBi 

[0 0 4 1] M»£« 2 9 14, ^l/-^T->X h9m\C 

MH©#MS»ig (-O , (a) 

&«y»ElK (Xl) 6WIL, cnteJgfc&fSE* (X 
2) fcigflJLT, gW5nfc*J«lK8i (XI) tiktsm 
m (X2) t©W (X 1 +X2=X s urn) 
fcU 3Sft©*Hffil!tffL*l#MI (Xsum) £t>t>T 

jjBftff:?-** 2 5 ©«jk*m 5 Kttr«Hwniii$ 

[0 0 4 2] CCif-g-fofcl^T, Mltl^fS (X 1 ) fcj&n 
*Sft*'«*ALfcjfc«ffil» (X2) ti, qrKMVM 
T*ig>t>, »SL<(i> BVaa>&*ttHMI (X2) *ft 

it, ^-rtitixDt&m-vmii, s^-rso -r^*?-^ *-© 

&ftEft (X2) *«jrr**. feitf/sret* 
mmmmcomma^m^mm^m (x a v e ) ^uta 



(7) ®$j¥ 1 1 -1 2 4 0 1 9 
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U 'J>*< fcfcgWMEBWSfil (X a v e) KfSlTC 

yu-^^;u2 1 '\oK§^ra<oaE^e.s 

(Ta v e) ^rffflbU '>fc< tfcg^ltftg (T a v 
e) fcjSCTsftfSElSI (X2) *&£-fSSg2©/t!t&lfc 

Wm& (Gave) fcgttU '>*< 
10 (Gave) ICfSCTAffm (X 2) ^St5l3 
©HMS£t£*\ ^tl5^ffflffi«¥^ffl (Xa 

v e) (T a v e) (G a v 

e) ©30©%)JIS©*S;£fcfSUT5§!s*§Ellt (X 2) 

*&fe?zm4<ommtLr. frtpzamm (X2) 

2:±Gt>HU9t (X2) frt,±&L2l^m (Xsum) 
[004 3] CCJC. ±MLfc3i»<DjI&r-*<D<,vf 

n^ia, $fcttv-rn*»2as £*:«*•© 3«©vvf 
n*t>fflv*»frfctt, $>JSi^B2 9rt<DietiiHiK©^ 

[0 0 4 4] &.T<D7vy?LMZ*lt. &1§Em (X 
2) ©&J£, ^t*fcoT«, £ D ?i&3ffljb>< CM 
ff 5 C t ©-PS S±1SJ& 4 ©fB«lC * ZtttZmm Ufc 

l) fc, £«tfr&WfH£ft*sfc*§IEtt (X2) £©fa 
(Xsum) %L#HBfcU ^K©*F^StA^L^ 

tt. $IJ®^B2 9«, 13v 04, 05, 0633^^0 

r, T^-b;i^^;i/2 o^e/u-^^E i 'nodk 

@^K<0«il<p5#&nS8SS«FlB¥^ra (T a v 
e) t, *MEM0JUro&f»&ftSraEfBTJ9tt 
(Xave) t, »«6«P©»IS©«3iS<DHE35)^»6 
40 tlS^WaS (Gave) t030©ftllO^?2 
tc^UT, ^BifS (X2) 5r^-T5C^i:bT, K 

raE8t©L*v^fit (Xsum) S^gfSCtlCfctK 
[0 0 4 5 ] 0 3-0 7 ti. Mm 2 9 ©JSff^S^r 
so C&ffim?&* MZ& lOmsecCI IsJ^nS^W 



(8) 



ftfflW- 1 1 -1 2 4 0 1 9 
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[0046] *7-v7S 1 00~S 1 1 0 (03) It, 
-^S l 0 Olcfci^T. £*©*{*3&&&W 

(i»j£) tfM#&£ns 0 *»c, x-r>y?s 

1 0 1 fcfcl^T. ^ffl±MSffi M*-& 5 

km/h) JKrt*>S^WWl*tl5o cmcfctK -36 

s i o i TM*ii*nfc*ji*^KE©e5£*3i^«^^ 10 

S 1 0 1 ©StfftS (Y) liXf-^S 1 0 2 

fiWvJi*. Wf-^s i o i ©gtf 

SJ£ (N) ©«§-&) ti:XT-y:/S 1 0 6T*5taE©*a>& 
^«3&cXh7 Cra*>*» S5£«3I©H$t) U X 
X y 7 S 2 0 0 WP$ (0 4 ) ©^-^ i"N*ty. 
[0 0 4 7] Xf?7S 1 0 1 ©*tfHrj£Oi:*l*s - 

r-^si 02m ffKEfit© 1 -r— 

s 1 0 3»c33v^t. e*H©*ra*HiWfci'"c <0 *>** 

[0 0 4 8] Xf"^S 1 0 4-eii, JJ3I10 

*li!Lfd§^liX-r-y7S 1 0 7 
-g-ti^flDWlB^b^^o COio^f-y^S 1 0 3-* 

s i o 4 -kd%»& ;v-yr«m^a«> 6 1 2 «, 30 

BEBfJglWBIBl-rSS^onBs S 1 0 3«tCT 

i o 3tei**is!>a»3Wfto*u *ti«i©tt#&#7* 

[00 4 9] flW^ffji'firi'^Lftk*, « 

frowai (x^-y^s io5). mwaemwaWMto * 

(7.x -y^S 10 7), «HBS!i/*5$©fiai wt» 

1 0 8) > cn*T©»inw«/wttoT , *«>* 

a (Xtv^S 1 0 9) ©&J&S£-&A/'tMgfiKLT& 
5. 

[0 0 5 0] £f\ Xf-y7"S 1 0 5fc:fcV>T, WW 
m5S*ii* y> {SMfr&frWVMZ ft* . * ©*£*._ 

S 1 0 7~S 1 0 9tfX*'yysnt^f'yys 1 1 0 
(ji^^ijT) OJS»*«3)ltf«n, £#S5£©i§£^ 
f©^"f5vmr-y7"S 1 0 7~S 1 0 9, Sll i 
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#s©j£ffi$©»WE8¥J9ffi©^sfcjSS4^i: 

©jUfca>&, Xx-y^S 1 07~S 1 0 9©*F.SHhI8W¥ 
ftfrfe&ttElft (X2) *i*5Trsi§-&-? 1 ^ tot^ 

msw&J^©-^*^®*^* 61 ** 8 **** fc T 

DIE** SSOl^l±«05Ct«?S. 
Ltctf^XlZtc. Xx-yyS 1 0 7~S 1 0 9m? 

< ^_ ^ tejjg^- * £ bT fc§fg©#£i £ 4 £4 

SfflTSSKx-^fc-^Tt,. £t>jBi4t>©J:4o 

[0 0 5 1] LfrLT, Xx-y^S 1 0 5T'I«£tfffiJ£ 
«WU:i:*»rSftfci:** Xx-y^S l 0 7Tli±IB 

m^mom (xf^s 104) icfBtt^nfc*^ 

■ett, X-r-yT'S l 0 8T*jIfclSCfciM8»;:B#g!*. 
[0 0 5 2] *-LT\ Xff7*S 1 0 8 lc«K Xt >y 7 

s i 0 9icfev^Tii, cnsTffcWisnfcT^-* 

**A/C^*o¥*Ht*»tHU Xx-y^S 1 1 0-em 
1 ©ii'f VJ&i' 'J 7LT0 1 o;v-f y*^7t5. 
<LT, Xfy7*S 1 0 9T»?.nfc»i> *7"d^7 
I±mX'l±. Xf-v7S 4 0 3 (06) t?©&*§EI&X 2 

[0 0 5 3] W±©>b-*-VTs F9-f/W«a2oa 
HEHi©^M^t»mi:tT. ^©aH^t,¥^W4«> 

t ©« d © ^fyn© & tu ji n*^«KSt 

fibtiMIXL (Xf-y^S 4 0 4) 5:i&rr5Cfctf 
o [0 0 54]Xf-y^S2 0 0~S2 10 (04) (i, 
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*» a, ^t^s 2 0 9. s 2 i o*«*«a^i 

*5t»4^»*«*x^y^s 2 o l 'Nitty. 
[0 0 5 5] CCIC. *?-*:/S 2 0 9THiyh«n* 

**3^T*fc»©ISW7^^*^ #X-r«y7S 
2 0 9Tt7 hS*U W^t'^S 2 0 9T'?D7 
Stl**.©***. £fc, ^f^S2 1 OTf^VTS 

*0l/2 0*«SSftL^W^^2 1 sa^atf*©"* 
*Vl/j»mc«iU *©B»©lS»*J*tF*©«*©««"* 
HomMc**.*^ ±ffi*ir-y?"S 2 0 9. 20 

s 2 i offliosaa^s&bT^So 

[0 0 5 6] 7*-fe/l/^$W2 lJWR*fc«*l*i:» 
>y7S 2 0 OteflMfcXT^yT'S 2 0 1 

$01/2 1 «t*#a**vTv»*v«»&tt> X7--yys2 0 
8 tT8WM**t« 2 ©*-f U * V b L 

t>, F7-f ^WHM^2 1 ip&£%«llftOli: 30 

[0 0 5 7] bfrbt, *B;W-^WP»» X^<y^S 2 
00fr&Xx-y7S2 0 1'Njttt«-&£te^T. ^U- 
4^*01/ 2 (71/-** V) KSofc 

ys 2 0 1 5^ 

fflsfcwc^r-y^s 2 0 2J5t»'^a**. 

[0 0 5 8] yi^-^^2 1 * 

£f\ Xf97S2 0 2T\ l|S|©K*e*afe 
t) |c 1 OOf- * KMH* * fc»©MiS© A77 iW* 
7hSnt^5^^^ (*fc*>^ &3$©<fc-5lcB«c 

ti, Xf^S 2 0 9 WotMA77^7 

wcfcscfcfr&x agM©^©*-?-*?^ x ^ 

-;7S 2 0 2^ Xf-^S 2 0 3BTF©«»*-K*£ 
tt*fT*S. *1>T* *©■* Xf^S 207 (A7 



1 1 -1 2 4 0 1 9 
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gtk:fmtfSnfct>©i:bT. * 
f -y7S 2 0 2iti^CiO;l'-f V%^7U Xf-fT'S 

3 0 oJetPi©^— 

[00 5 9] ccic, MffSMfclWS^-*^ ±12 
©««fcfrfr^fcB*IH*SII2©i»^©*^ttfc*& 

^«>s<:i:*a*«rtSt-rs^ jets 

M©«*« K^r-fT«»IW»MB 1W «th 

vfiioai§B#K'NO-b >y h (X7-?7S2 0 4) , eft 

STOMWBfcOT^ttOlWJ 2 0 5) 

©&$&35r'£A>"PW5£ b T & 3 . 
[0 0 6 0] £1\ Xf77S2 0 3lC^T, 
M****2©*<f^tf 1 fttt-HBibftfrif 

^«ns. *©«i^ i#w±«iibfcJ: 

W»r S ttfclfr&ttTJSttCW-Sfr ^ LT 7.7- -^S 
2 06 (*^i"J7) ^*f7U *Xf-y7S2 
0 6**tfX7*y:/S2 07 (A77^i"J7) ©## 
^ffStl, *««53e©«*fcx *-fTl#*iA©*ft© 
itTXf-?7S 2 0 4, S 205©*Qa*M E^fiS 
nS. Ufctf^T, ggglSHCfWHl©^©*-'*'^! 
««i|WX±*tffiH-****7^"fe>I^^2 0*6 

^^-^^1/2 1 ^©8ie©*aii©#&»*- 

flt«IBOj6We«rw*lifBc*"' >, C £©§£©^ 
^•;H®#©«fra ; &SL'"C"»/>S*'>tv^m^A^©^^ 

;l/2 l*£ftU *UT*©*^W*^^2 2*81 
^tyfcv^-M©^*Mrt>nfcic^«J;v *#rciiv 
*© J: -5 *K§B#P^-r- *«r»ffi bfcV\£ 5 K* 5 c i: 

««i*M*ffli£*Ni c*«n?tt. i«» ^t@5^-&© 

(X2) «£»*©&:> i&jEUfcfcOi:*!^ 
lR)±«:@SCi:^T'€2.. J f©i'5«:Btftt»"P 
©*2©*W"Ttt7 , -*tt* 7>tV?S2 0 4T-(DWm 

g«©2*&i:*>&5*^. wfc 7i-w^2i^ 

(T a v e) ©JWB*»&ttBW1-«*l*^ 

g[©iRi±^@n5 e 

[006 1] LfrbT, XT77S 2 0 3tf©*IK©«S 
^ s Jg2©^-f , » , a« , lf**il*6% Xf';7S20 4 

^<7.7 L ^7°S 2 0 51ti3V>Tli. <mSTtSa«tl 
fcl«g^H«r&A,^¥^ffl*Smb, Xf-v7S20 6 
*5j;tfS 2 0 7TS2©*^tA77^i"J7tT 

» c ©>!/-*■ y**7-4-s. bT, Xfy7s 205 



3 (06) TO*46B»X2©Wefc5BS**T-*« 
[0062] W±0;V-^VT*, H7^W^M 
$01/2 1 i>67V-^*2 Z'sSSSfc^'S^ *® 

fcti, *7o^9J»«n?»*x ±fB©*5fcl/t\ iS£© 

E«X 2 *0»WSfc*OF 
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